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FOREWORD

To implement an educational approach successfully, one must'match thé philoso-
phy of evaluation with that of instruction. This is particularly true when individual-
ization is the key efement in the educational approach. Yet, as important as it is to
achieve this match, the task is by no means simple for the teacher. In fact, without
specific resource materials to help him, he is apt to find the task overwhelming. For
this reason, ISCS has developed a set of individualized evaluation materials as part of
its Individualized Teacher Preparation (ITP) program. These materials are designed
to assist teachers in their transition to individualized instruction and to help them
tailor their assessment of students’ progress to the needs of all their students.”

The two modules concerned with evaluation, /h_c’iividualizing Objective Testing and
Evaluating and Reporting Progress, can be used by small groups of teachers in in-
service settings or by individual teachers in a local school gnvironment. Hopefullys
they will do more than give each teacher an overview of individualized evaluation.
These ITP modules suggest key strategies for achieving both subjective and objective
evaluation of each «;tudent s progress. And to make it easier for teachers to put such .
strategies into practice,. ISCS has produced the associated booklets entltled Perform-
ance Objectives, Perfortnance-Assessment Resources, and Performance Checks. Using
these materials, the teacher can objectively assess the student’s mastery of the proc-
esses, skills, and subject matter of the ISCS program. And-the teacher can obtain,
at the moment when they are needed, speuﬁc suggestions for remedying the stu-

dent’s identified: ddlucnues

v
.

If you are an ISCS teacher, selective use of these materials will guide you in devel-
oping an individualized evaluation program best suited to your own settings and thus .
further enhance the individualized character of your ISCS program: -

The Co-Directors i ‘
~ T T Intermediate Science Curriculum Study
T ’ Rm 415, W.H. Johnston Building -
415 North Monroe Street
Tallahassee, Florida 32301

Qv'



THE ISCS INDIVIDUALIZED TESTING SYSTEM

The lSCS individualized testmg system for each leVel of* lSCS is composed of four
_major subdivisions: -
1. The ITP modules Evaluating and Reportmg Progresstand Indwzdualtzmg
‘Objective Testing,

2. Performance Objectives,
3. Performance Checks in three alternate forms, and

4, Per/ormanc e Assessment Reaourc es.

.
.

Evaluatmg and Reporting Progress presents a comprehenslve ov‘E‘mew with many
refinements, for individualizing the grading and reporting of students’ progress, based
on. both subjective and objective criteria. The module Individualizing Objective
Testing describes more specifically those ISCS evaluation materials which have ob-
jective criteria  the performance objectives, checks, and resources — and it presents
practical suggestions for their us¢. These two modules should be considered pre-
requisite to successtul use of the o'ther ISCS evaluation materials. R

Each of the I’er/ormame Objectives -booklets contains a composite list of selected
measurabld¢ objectives considered important to a given level of the ISCS program.
However, many of the long-range goals and aims that freat the heart of the ISCS
program do not lend themselves to being expressed as measurable pertormdme ob-
jectives. Thus, these booklets shiould not be construed as being all- m,c,luslve anthol-
ogies of all thé possible Iearnmg outcomes of 1SCS.

Each of three Performance Checks booklets contains an equivalgnt but alternative

set of performance checks which were developed to assess the students’ achievement
of the objectives stdtcd in the Performance Objectives booklets.
" The Performance Asxessment Resources booklet is a tcadwr ] handbook to be uscd
in identifying the appropriate performance checks ‘with“which to evaluate each stu-
dent. "The booklet also mdlcatcs how to set up testing situations, correct responses,
and give remedial help.




NOTES TO THE TEACHER

Units and Chaptérs ~N

. !/
’

A

. An _over overview of evaluation, mcludmg both objectlve and subjectxve crlterla, is glven

/ in the module Evaluating and Reporting Progress. Many aspects of this booklet are . . - :

‘described in more detail in Chapter 3 of the module Individualizing Objective Testing:
These notes are meant to ‘mgmen{ not replace, Chapter 3 of that module. As you
use this booklet,.you will begin to see ways to modnfy its suggestions to meet your

- heeds better.. You are encouraged to enter your modifications at the pomts where -

they apply. Only by altering these materials wnll you evolve an evaluation system
best suited to your own classroom environment. It is importa®t to remember that
only printiples involved in objective mtenon«reterenced evaluation are dpplled in
this booklet. - Therefore, you will obviously want to incorporate subjective criteria
also. ' ’ ' o ' N

* - .. \

There arc at least two Perforgnance Awexsment Resources bogklets tor edLh level
of ISCS. These booklets are divided. into units} thus breaking yp a smglt level of the
1SCS program into easily handled sections of correlative chapters. The relationship
between the unitsand the Lhdptcrs of Probing the Natural World are shown in Table 1.

A . .
L4

. LhVEL l S \
UNIT CHAPTERS JEXCURS_IONJS '
I land 2~ I thru3 - .
2 3and 4 4thru 8 BEEE S
3 .5 thru 7- 9 thru 14
4 8and 9 1’5 thtu }‘)
5. 10 and gl 20 thru 22
6 12. and 13 . 23 thru 27
T 14 and 15 29 thru 33 -
8" 16and 17 | 34 thru 39
9 18und 19 | 40 thru 44
g 10 20 and 21 45 thru 48

Table |

‘As you can see from Table 1, most units includg the objectives and performance
checks for two chapters and their related excursions. The individual objectives and
performance checks for each unit are to-be selected and used when the student has
completed the entire unit. This delay should ensure that there is no premature .
assessment of the student’s ‘dmvumnt of concepts and skills which may be intro-
duced eatly in a unit, but which require development throughout the unit. Thus,
subdividing umts for assessment purposes should be done with great-cjeg. Keep this
in mind it you decide: to spot check students as they proceed through units, rather,

_than.conducting a formal evaluatlon at the end of the unit..
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Suhmary Table . +

rei ntroduced

Each unit tfe’gins with a double-spread ‘_‘Performance Check Summary Table.” The |

left-hand:page of the “Summary Table™ serves as a table of contents for the unit: It

. provides a great deal of information about the objectives pertinent to the unit, Usual-

ly about twonty -five objectlveq for.each unit are infroduced for the ﬁrst time in each
“Summary Table.” A maximum- of ten relevant ObjeCthCS from previous umts are

- On the leftrhdnd ude of the- “Summary Table” is a list of code numbers, each of
~-which is uniqué to one objective within the level. Two examples of code numbers

and their meanings are illustrated in Figure | betow.

03 - Core - 17.and 05 - Exc 19 -2
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The LOR, Ob]CLthCS first appecar in an order that Lorresponds roughly to the text

"_devclopment, Exceptions to this ordering were made to place objectives based on
rélated progesses or content together, Objectives based on remedial excursions dre

numbered as core objectives because they involve skills essential to success in core
activities.- Next arce listed the general or enrichment excursiQn objectives, and these
are followed by objectives from prior units which are again'considered important to

the stlutents progress. These repeated objectives are. easnly spottcd .as a capital R
(for Repw}tcd) appears after their identifying code number giving a llstmg 'such as -

O’{{‘ore T7R. The specific resource aids to be used with repeated objectives are

“given in the units dwgnatcd by the code number (unit 3 in the just-cited example),

and the information is not rcpcqted ¢ach time within the textual materwl that follows
the “Summ.lry Tablc : :

hach objective code numbu is followed by a short desmptwe statement o that

] obje(,tlve These short stitements were written, using the students’ vocabulary. They _

should bc “helpful in communlcatmg the objectives to the students should you desire

to do so. Ways to involve youl students in selectmg the objectlvet‘arc discussed in.

the modulc Indmduahzmg Objective Tex(mg

"l'hc right side of the “Summary Table” is made up of eleven columns. - Letters are

used in thé first five to designate the characteristics of the performance check. The

letters and their meanings are,as tollows ‘

y -

P \




M- Completmg the check requires regular ISCS matenals

- : P -Completing the check requires
- : - Q- The answer to the check is of the quick-scoring variety.
T - The check ‘will require more than three minutes of*the student’s time.

'Check marks in the next foyr columns help the teacher assign appropriate per’form;
ance- checks to individual syz‘(‘;

dents’ success with the total unit. These performance checks may be assigned to any

student; however, better students will find that many of these offér little or no,

_.challenge.

; ' Check marks in the columns headed “Math,” “Reading;” and “Concept”l' indicate

performance checks which require a higher level of computational skills, a higher -
" reading level, or a greater ability to think abstractly than the perforance checks for

. most other objectives. Performance checks which have no marks in any of these
- four columns are considered to be more than basal, but the skills which they require
are within the capability of most students. : )

O - An observer should view the Wudent’s performance as he does the check.' .
he use of specially prepared matenals.,

: ents. The first of these columns is entitled ““Basal.” .
Achieving the objectives checked in this column’is considered essential to most stu-.

A tenth column lists the action verb that identfies the theoretical mental process - - -

required of the student to complete the performance check for the objective. A
precise definition of each of the verbs used to designate mental processes is glven in
the module lndzvzdualzzmg Objective Testmg

- Finally, in the eleventh column, space is provide'd for notes., Although you will

find an occasional comment printed here, this space is mainly for your notes. It’s a
good place to put any spécial instructions or preparations you have found helptul.

. As mentipned earlier, some objective? are repeated objectives — ones that have

/ _ / appeared in previous units. When such an objective is listed again in-the “Summary -

Table,” its el¢s51f1eatnon as basal or as presenting math reading, or conceptual dif-
ficulties is likely to’be different. This change most often derives from a_change in

purpose. The first time a concept or skill is introduced, the intent may be only to

introduce studénts to it. When reintroduced in.a later unit, the skill or concept is
frequently developed and used extensively. Thus, in the “Summary Table” for the
earlier unit, ‘objectives related to a concept are likely to be classified as eonceptually

difficult for many students whereas in the later units, the same objective mlght be

reclassified as basal. !

Organization of Resources

Y o | Immediately fo‘llowirrg each “Summary Table” comes the bulk of the resource

o . material for each objéctive introduced in that unit. Once more, each objective is

- _ ‘ identitied by its code number, but this time it appears in bold, black print in'the
' ' outer margin directly beside the apphoable Jesource. A ‘pair”of honzontal lines
. separates the resources for each objective from those fqr the previous and follong
objectives. When no horizontal line appears at the bottom of a page the objective Ts

eontmued on.the next page .

] o " 4 . L "

Y




4

- "The list immediately following delineates the functions of the various component L Dbl
resources provided for the objectives. Two of the components (Regular Supplies, I '
Special Preparations) only appear when they are needed for a particular item. Many ' '
of the performance checks, for example, do not require any supplies, so supply _ .
‘headings are omitted. Observe the functional descriptions carefully — they age’the . . - .
keys to the types of reSOUfLe mdtendls provnded in the Perjormance Awessment 2 ’
Resources booklet. : : o :

.

COMPONENTS :'FUN'CTI'ON

DbSLrlpthC Stdtement Thls stdtement dupluates the one that dppears in the
“Summary Table.” If you misread a code nymber and
find yourself looking at material for the wrong objective,
this should stop you and send you back to the Tablk to
check. More important, it should briefly indicate to you . :
the basic purpose of the objecti\"e. - ' g : ' )

Objective The underlined verb in this statement of the objecﬂve : L e ;P
indicates the theoretical menjal prou,ss that®he student " R FURN A
will perform. The phrase folléwm it indicates the cohtent . SR
or process skill which g, student, must ﬂrform A com- . : . L e
plete description of the verbs atyd their medgmgs canbe " e
found in the ITP module lndn?d@hzmg Objective Tewing Ly ST

. __" KA ,, o . x\V 2. _ "- - Y E

Regular Supplies This section lists any ISCS ﬁqunpﬁg bﬂ]@t "the studcnt Wl” e _ g
need -- regular equipment thdtw; sed in the‘*umt - - "
on which the student is being e'#al_' ) ]
units. ’ B

L Y

_ SprJf‘Pwpdrdtlom Don’t overlook this section. lt lists, &!’VH descrlbcs mdtu‘ldls ‘§ '
e the teacher must collect or prepare'imwme way sﬂndudeﬂ Coe £

b ' are special solutions, special packaging, and Iibels requipsd” o '

for materials for evaluation purposs. " The section dlso - St T )

~ specifies particular grids that-the vstuduﬂs will nued for Lo . P e

graphing. - . o : LT S ',;

Student Action ' This is a general description of what the student should do

' . in responding to any of the thre¢ performance checks’based o S
o on the objective. If his expected response is to state a gen- =~~~ - 7 g SRS
eral principle, it is listed in thissection. If the three per- ' . i '.
. o formance checks require specific answers, they are, pro- ’ . o " St .
vided below th¢ general statement in the student action. i ’

+ Performance Chéck A . Perfotmance Check A is fully stated to allow for a quick Lo e
' review of the statement of the tasks as they are presmted ' N -
“to the student. Performarice Checks B and C generally
. - : present slightly different situations or wording but ask oD W
, - .students to perform equivalent tasks.
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Remediatior\;' Ty 'ThlS fm@l section outlines sgggested' actlon that can be

| S ey % taken if the S“iijemfausm achieve thie objective. ln.seme

cte T Ty o of the remedialions; the ligted steps are sequential; in
e o C e others the steps represent options from which it is sug-
v : C R gested tha “you select one or two.rSome remediations _
' ' ' 'suggest reférrmg the s‘tudent to review sections of the core;

.,-“'andglts response.- 3 ¥

’ .‘-' . L ' ‘. ; . " C g

% by ke
: R b:_‘ ' :kd‘ )
Hog tuFmg < S

2 Leo tmg a partlculdr objectlye whdse nu ber you know is easy. Just thumb

oo -thml h the bages watclung for thé umt number Wthh appears-in large black print
) ' ' ‘dbOVC the: W(a‘rd core-or excurszlpn in the margins. But suppose you wish to locate
s ~ the number.” Here is a procedure to follow: o -
R S TP ~|. Detérmine thelunit in which the: chapter occurs, using. Table 1. -
¥ , S * 2. Thumb “through ‘this booklet untll you find that unit number as.the
R : S -'begmnmg digits ot any code number appednng in ldrge black print in the

Yo L ) outer ‘margin.

C A S . 3. Look for the “Summdry Tdble" dt the begmnmg of that unit. *

. IR B 4. Use the “Summdry Table” to determine the number of the objective
R I - T you seek. ‘- o ' '
SN O - T -
et 7 Be Selective

s

co - will, your list wijll. expand.further. The most successful user of -this catalog will be
the teachér whe picks and chooses selectively to meet the specific needs of his stu-
: . - dents. Therefore, once you are familiar with this’book; Jit is imperatjve that you
w0 ~ -establish a’system-of S(,le(.tlp-g and assigning checks to the student. Suggestions on

-8 _ Oh]e(tn'e festmg : E ¢ .

N N - V

an obJec.tlve *pertment to a given. section or.chapter ofothe text and you don’t know

S . W g ‘ S S '
P I “ The - Yesource books for each level contain many -more objectives andresources
: * than any one teacher can use. If you add objectives and resources, and you probdbly :

R e ',.._"fiomg an excurswn or rev1ewmgaself-evaluatlon questlon o

R . how- 10, establish such a syqtem dre g;vcn in Chapter 3 of the module lndlwduahzmg_.,.

“ e - ‘Whitever select‘lon and aselgnment system you develop, it must. glve due regard to,

‘.md1v1diml student’s dltfcrmces For example if you administer too many recall

N T PR .-_' also fail to assess his progress adequately: Too many difficult items administered to

F A _' by some questions that they can answer easily. And, the Iéss able student needs to

S U be- appropriately- ohallenged. Be careful, too, of placing too much emphasis on ob-

P GCETIUA L : jectives,. This may lead students to place indue emphasis on tests, thus-slowing
S0 & tht:ér progress to the ua?wnt that they lose interest m the stqry hnc L :

AN AR B N . ; S

— BRI

' performance’ checks to .a hlgh-dblllty student ‘he will not afily be bored but you will

S T alow- -ability student leads to frustration and reinforcement.of the *“I knew I eouldn’t )
# el . "1‘ qdo it™ “attitude. On theother ‘hand, even the best students need their egos inflated



. .A_ssignirl'gﬁ Performance Checks

How many perfori’naﬁce checks should be assigned to a student? This questiéri has
no fixed answer. The primary concern is that performancg checks provide the needed

- feedback to both you and the student. If, in your judgment, evaluating a student o
" a particular unit is unnecessary, then don’t do it. If you feel a student needs to be
evaluated, then assign an appropriate selection of performance checks. Individualizing .

" Objective Testing makes suggestions about how to do this. In no case should any

.or recharging occasionally, and spegially boxed supphes should be eheeked perlodJ-

. student be assigned all the performance checks or even a random sampling of them.

Such a practlee would subject the student to tasks which would be either unduly -~ |

difficult and tlme-eonsummg or perhaps too slmpleo for hlm and therefore meamng-
less, time-wasting aet1v1tles : : - R

You may wish to specify the equivalent form (A, B, or C) of performance checks -

* that the student should do when assigning the specific performance check numbers.

There’is, of course, no diffgrence in their-difficulty level, Insany case, have the stu-
dent record both the number and the letter of the specific performance check he
does. These numbers and letters should appear on his answer sheet, ds they will be ”
needed to check 'his response Since the numbers are unique within each ISCS level,

" there is no need to use a stm_lent s time copying the performance checks. Listing
- the snumber with the responsc is sufficient. It’s a good idea to remind students
frequently that thur answers must go' on separate paper — not in the Performance :

s books. . .. e

Mssign checks, keep the supply situation in mind. You won’t want too. much
of some equipment tied up in Special Preparations at any one time. To avoid this,

you anticipate needing; referring to the P’s appearing in the third column on the
right-hand page of the “Summary TaBle.”” Batteries, of course, will need replacement

L4

cally for mls}.mg or nontunetﬁ)nmg parts.

At the b aek'ot. Part 2 of the Performance Assessment Resources, you will find gﬁds
“identical to those the students must use in eertain performance checks. The grids at
the back are’suitable for reproduetlon You may make copies dlreetly, using on¢ of

" the well-known commercial copiers. For large quantities at low ost, make a master

“by the thermo pracess and use it to nmke duplicates. If you make copies in either of
these ways, your-students will not be wastmg time- drawmg grids, and you will feel

free to amgn obju.tm,s that need grids.- - : ;

-

an . Lo , o

v

‘B8

keep abreast of the range of your students’ progress and prepare only those materials
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’ ‘. :
. ¢ Chapters 1 and 2 . o ’ , *_ Performance Check
e v, s e o : '
“Excursions 1 thru 3 . 2 | - Summary Table. .
. ‘Q * . . Y . . - ~
“| Objective Number . | Qbjective Description o 4 . ra
“ Y = Iy - - s - > o ——— - r - - A A -
~r - : —1 R > aman = e "+ ’ . !
. | 01-Core-1+ : Makes simpJe-circuit connections’ . ' Lo : .
01-Core-2 Indicates simple circuit‘cbnr(actions ' . | :
01-Core-3 Recognizes vériables as changing or affecting activities . e £
s 1 . ! o . i ..
) . - . i « .‘ I - . . -v ” o - " s
01-Core-4 Locates by substitution-a ponfunctioning elernént in a clreuit - - - ,
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Obijective Numper

* Objective Description

A

-—_ 4

03~Core-1 9

.

Cooperates with lab partners ®

" 01-Core-20 - . Returns equipment promptly to storage areas
01-Core;21 . Heéponds to text questions
01-Core-22 phows care for laboratory materials
, 01-Exc 01-1 Recognizes advantages of the metric system
'01-Exc 01-2 Selgits the system of measurement used in ISCS
e : SN o
= 0 .
01-Exc 031 Distinguishes between direct and inferred comparisons
’ -
- = 2 7
T, ' . ;
Ll > .
» . a ':‘ -]
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Makes simple circuit-connections. = ) »

C 3 . ¢ .
The student manipulates the given materials to make a simple circuit.

~ Regular Supplies: L rechargeable battery . f
2 test leads :

‘ "1 bulb e -

-1 socket . .

. ' : y . . 3
Student Action: Connecting materials so that bulb lights. (See Teacher’s Note.)

Teacher’s Note: The point of the objective is to see if the student cah make the
proper circuit connections. If a battery, bulb, or test lead is faulty, caiising th¢ bulb
not to light, the student should still be given ‘credit for successfully carrymg, Out the
obfective if he has interconnected the components correctly. '

Performance Check A: Get two test-ieads, a bulb and socket, and a;1 ISCS battc!y
from your teacher. Charge the battery for one minute. Get your _teachcn*gwatch

‘you. Now connect the bulb to the battery so that the bulb lights.

Remediation: (1) Direct the student to restudy Activities 1<11 ‘and 1-12 on pages 4
and S of Probing the Natural World/1 if he failed to ¢harge his battery adequatcly.
(2) If he had trouble making the proper circuit connections, suggest he look at the
first two pages of Excursion 26 (pp. 427-428). (3) Counsel the student as needed.

X

Indicates simble circuit connections.
. ",

The student applies the concept of a simple tircuit as a complete electrical path..

Student Action: Selecting the numbers which indicate the connectlons necessary to
complete the circuit on a dlagram similar to the one shown below.

(Numbers shown here are those

' | appearing in art for Check A only.j
) . | Y
i Qo

R ‘
;
' 5 — ‘
9de 12
'~/ ; ‘
13
“A: 1to9and 8to 13 or 1 to13and 8 to 9 ,
. B:6toSand 13todor6todand 13to5 ~  *’

~C: 8tol0and 7to 11 or 74010 and 8 to 11




) ’

Performance Check A: Study the diagram below to see how you should connect
test leads to make the bulb light. Then? write the two numbers for each test lead
that show where the ends of cach lead should be connected. '

v . I
. resaasmesns
3 9 = Vi2
» » o
()
13
oo P

Remediation: (1) Diregt the student to look at the diagram in Al;tivity 1-12, page S,
of If’robing the Natural World/l:_ (2) Have him compare the connections he drew
. from the battery to the bulb with those shown in Activity 1-12. (3) Ask him to

. &hange his response to agree with the activity diagram. (4) Ask him to explain why -

the change was necessary. If you are not satisfied with his response, suggest he look
Tove'r pages 427 and 428 of Excursion 26:. '

r

Recognizes variables as changing or affecting activities.

The student classifias something that changes in an activity or experiment and af-
fects its results as a variable. L. ' ‘ '
Student Action: Selecting “a variable.” .
A: d.
.B: b
C.c¢ -~ ,
Performance Check A: Something that Changes in an activity or experiment an\ af-
fects the results of it is calted L "
a. an example, .
b. a solution.
¢. a problem.
. d. avariable. .

Remediation: (1) Direct the student to restudy the final paragraph on page 17,
(2) Determine whether his response to question 2-23 includes two variables (thick-
ness of shaft and length of time of battery charge). (3) Discuss with the student his

response.to question 2-23, and ask for a verbal definition of variable. (4) Reassess -

the objective using an alternate performance check.

-t 3 -
v T

© Locates by substitution a nonfunctioning element in a circuit.

The student classifies the nonfunctioning component 4n a given electrical circuit by
substituting functioning components until the nonfunctioning component is iden-
tified and the system functions. . . :




‘ _' .- "- ( _

Special Preparatlons One numbered shoe box for each performame Lhebk

. _ cuit with 2 tgst leads, a socket, and charged battery, as well as a spgre ‘bulb,
an extra charged battery, and an extra test lead. '
' - B: Box 0l1-Core4B contains 1 uncharged battery conncuted in a prewired

,bulb, an exgra‘charged battery, and an extra test ldad’

L}

-* Student Action: Selugmg th& nonfunctioning compo

bad?

and 1-13 on page 5 and pagoes 427 and 428 of Excursion 26,1_111’mbmthlw Natural
World/1. (2) Ask the student how he found out if the bulb and test lea ‘were good.
(He may have skipped this on his first pass through the chapter.) (3) Ask the stu-

dent how to check a battery for charge. (4) Use an alternate performdnl ¢ check for

- equnpped as indicated below. . P
: A: Box 01-Core4A contains 1 burned out bulb cormected in a prewnred cir-

circuit with 2 test leads andbulb and socket, as well as a spare bulb, an ex-

- . tra charged battery, and an extra test lead. - d °
’ . C: Box 01-Core-4C contains 1 faulty test lead connected in a preWired cirt )
. cuit with a charge battery, bulb and socket, and \est lead, as well_as a spare

N
A: Bulb ;
.B: Battery - o . |
’ C: Testlead - P e -
A Performance Check A: In box 01-Core-4A you will find a circuit all set up. Use'the

good spare parts in the box to find out why the bulb doesn’t light. Which part is.

Remedlatlon (1) Direct the student to study the material between ALthltlLs 1-12°

reassessment. |
. : Sclects batteries capable of influence. _
The student applies the concept that a battery which has influence can operate ap-

proprmtc clutmdl devices.

C K
v‘Or Reg_ular Supplies:' 3 test leads | ‘ I motor .

| bulb and socket -~ -1 battery holdcr

L
’

Special Preparatlons One shoe box numbered 01-Core-5 Lontammg the followm;D
" 3 dead flashlight batteries labeled A, C, and E and 3 charged flashlight batteries la-

. beled B, D, and F., S .
. ~ Student Action: “Report mg wlmh batteries have mﬂucnc@ '
” T  A: Battery /D :
B: ‘Battery B A
Ci Battcry F )

4

Performancec ck A: Get batteries A C, and D from box 01-Core-5. Usé any
* other-matertals 4 5u think” you nccd Wlmh of the batteries has influenge?

L .

. . ot
. . . -
[} N M . " -

N . . N - - - ) . s .

. N . - . ¢

A < o .. “ . . . . J .o N \
. " . . . ‘“- . . . .

. ‘ ’ T . *
.
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" Remediation: (1) Ask the student what influence means. If his response is satisfdc-
tory, his dlffrwlty must be in determining whether the batteries are charged. If the

-response is unsatisfactory, he should review the first two paragraphs*and question - -

1-1 on page 1 of his text. Also, he should review questions 1-10, 1-11, 1-12, and
1-13 and his responses. (2) Ask the student to restudy page § Of his text and his
responses to questions 1-2 and 1-3. Then determine if he did, ip fact est the bulb
and test leads. Ask him how to test a battery for charge. Reassess the objective
wrth an afternate performance check. * L

. S ‘ v

T

Expla'ms applicatioqs of influence output in terths of influence input.

The studt,nt dpplrué to cammon bltuatlons thc concept that influence must be dp-'

‘plicd to an obgeut to gut mﬂuenw bd(,k from it.

K

‘Student Actign;_ Rcspon ling tO the-effect that mﬂuen(.c must be dppllcd to get in-

: ﬂuenw back. \

; L]

Performance Chack A: A hammer is uscd to transfer influence to®anail. Why must
you swing a hammer before it can drive a nail into wood?

Remediation: (1) Determine whether the student knows what is meant by influ-
ence. If he doesn’t; see Remediation (1) under 01-C orc4. (2) If hedoes, ask wheth-
er a hammer lying on the table can influence a ndll into a board. Or ask what is
meant by “driving a nait?” Is driving a-nail influencing the nail? What does he do
to the hammer that causes it to influence the nail? (3) Réassess, using an alternate
performance check. ‘ ' ’

Matches terms system, .s-ub.s'y.s-t('m. and component to definitions. '

The student classifics a system as a group of objects that interact with cach other, a
subsystem as a group of objects that directly interact with each other within a sys—
tem, and-a component as an object that is part of a system.

Student Action: Mqtch ing the terms-systemn, subsvstam and u)mponcnt with their
. dcfinitions.

A: 1.d,2.a,3.b
B: l.¢,2.d,3.a
,C: l.e,2.b,3.a . '

o

Performance Check A: Match the following terme by first Ilstmg, thc numbers (1, 2,

and 39 on your paper and fhen writing dit(,r cach number the Icttur (a, b, ¢, or d) of

the correct matching definition.

Terms Definitions _

1. Component a. A group of objects that directly interact with each

2. Subsystem othcr within a system

3. System
. ¢. An object that does nat interact with other objuts

d. An Ob]u,t that is pdrt of a t,ystum

o - »

. A group of objects that interact with- each other .

Core
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Remediation: (1) Check the student’s responses to questions L-7, 1-8, and 1-9.
(2) If any of these’has been omltted or is incorrect,’ask the student to study pages.
8 and 9 in Probing the Natural Wokrld/l and to check his response to. Self-Evaluation.
- questions 1-3 and 1-7. (3) The systems concept appears again in Chapter 6. The
student may then be assessed with other performance checks for this objective.

e

: Selccts simple electrical systemé from among n_(:)nsy'stcms'. . : o
The student apphes the definition tlldt a systcm lS a gtoup of qQbjects which mtcmct‘ ‘
with cdch other.

COre Student Actlon, Selecting the dmgrdms in wlmh the componcnts are shown assemn- PRI

bled.to intoract as a systeni and stating the ‘netion of.the defmltlon as tht, reason

. , that thc components interact with cach other. _ ,

A,B,andC: aand b

Teacher'’s Note Thc stydent should be led to see thdt a completed uruut is re-
quired tor interaction dmogg'thc clumnts to oceurs

s
..\_‘

Performance Check A: -

111

[

Diagram a Diagram b , : Diagram ¢ '

On your papir, write the letter of each diagram which identifies a system. Also ex-
plain why-the didgram or diagrams you chose represent systems,

Remediation: (1) Check the student’s responses to questions 1-7, 1-8, and 1-9.
(2) If these questions were omitled or are jneorrect, ask the student to study pages
8 dl]d 9 in the text and to check his response to Self-Evaluation questions 1-3 and

(3) The systems concept appears again in Chdpteg 6, and the student may then
bc dSSLSSLd wnth other performance checks for this objective.

" Measures length in centimeters. *
o . ‘
" The student manipulates a metric ruler to find the distance in metric units betwwn

specified pairs of pomts

COre Regular Supphes 1 metric ruler - oo




0 - . . - : » " N
/ ] ‘ . . - - ’ .
) . . . . ‘. . .

t

paig of pomts to the nearest 0.2 E y ‘in at least two of the three’ cases.
A: AtoB,39c¢m;CtoF, 11. nLDtoE4.Scm '

B: AtoF,16.7cm;Cto'D,4.1 em;BtoC,42em =~ = ° a ,

C: CtoA,5.5cm;BtoD,7.2cm; FtoE, 4.5cm ' '

Student Actiort: Medsurmg and reporting the,distance between three designated

Py

Performance Check A: X ;‘.;‘f '
A - .

4 ' . N . . i *
On the dldgrdm ‘ibove measure the dlstdnce between the followmz, points to the '

' nearest 0,1 ¢m.

- 1. Whét is the distance from point A to point B? : o _ - ¥
2. What is the distance from point C to point F? : .
3 What is the distance from point D to point E?

Remediation: (l) Rev1ew Excursion |, pdges 281 and 282 in the text. (2) Practice ‘ 1
measuring various book illustsations and recording the results. (The width of the .

red margin on page 191 is 15.3 c¢m and the height is 9.0 tm.) (3) Reassess thewstu- .

dent, using an alternate form of the performance check. ' '

Measures time in seconds with a metronome timer. . ]

The student applies the procedure for timing an evcnt with a metronome timer by
telling the teacher to start a specified activity on a click and then counting only

subsequent clicks until the teacher stops the activity. - Ore

. Regular Supplles I metronome (ISCS) timer

Student Action: Regortm the eldpstd time in seconds to the nedrcst wholc SCC~
ond. :
... ~“Teacher's Note: The teacher must be prépared to start an d(,tlvity, such as tapping
+ on g table, pounng watcr or moving a pencil back-and-forth, onmcommand from the
student and to stop the activity within 4 to 7 seconds on a metronomg click. A | A R
trustworthy student may. perform the-tasks for other students,to time. Remember : !
the person performmg the task should be instrycted to stop on a click.. ‘ Loy :

«\,_23 , R _‘ . ._
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v

Performance Check-A: Ask your'.iedcher or his assistant to begin tapping on thé
desk for you. Tell him when to begin. Use your ISCS timer to find out how long
he taps the desk S " .

Remediation: (l) The student’s difficulty will most probably be that he didn’t
umber of clicks during the event.

subtract one click of 1t’e timer from the total
Since the event being Id
included in thé counting process or should be subtracted from the total count.

med’ begins with a click e first click either should not be

A

suggestion to him that the timer clicks between seconds and asking how many
clicks he would have to hear to_measure the first second, and thell how many to

measure two seconds, may .be helpful

(2) Repeat the activity he failed, and disciss
the result you get compared to his result. Try to arrive at the reason for the failure
“in thns mar}ner (The basic timer information is in the text on page 15.) '

Ol
Core
11

. Selects advantages of using data tables.

The student recalls that data tables are used because they make finding relation-
ships between variables easier, they tend to reduce errors by organizing data, they
provide an organized way to store data, and they help to insure thdt the data needed
are collected, !

-~

Student Action: Selectmg either the cntry ‘all of these” or af least three of the four
other entries.

e,

Performance Check A: On your paper write the letters ot all good reasons for using
data tables.

d.

b.

C.

' d

|,

response.

Data tzjblcs store data in an organized way,
Data tables tend to reduce errors by organizing data.

Data tables make it easier to find relationships..
Data tables help make sure you eolleet the ddtd you need.

. All of theso.

Remedlatlon None at this time, other than to show thc student the awcpted
Further assessment of. thls objective will come later.

-

>

1

)

Locates specified data.in a t;rb'le-,

L

A

B:-

C:

\

o

'
g

. 85 cm; 2. 6300 c¢in; 3. 50
l 80 c¢m; 2. 5100 ¢m; 3. 70
1. 90 cni; 2. 4000 ¢cm:.3" 60

[}

Student ActlQn Selu,th, three 5peuhed bits of data -
) ’ 7 e | ‘F

v
B

"Fhe studcn_t a’pplies- the procedlbr.e*' for locating specified bits of da_ta‘ ina d\ata table.



Perforr/nance Check A:

"’.'.

Name of | No. of No. of *| Distance from Total -+ ‘Totgl Time °

Group - Sinkers Times Hook to Pulley Distance . | for Dragging

Member Dragged | Dragged | (cm) _ Dragged (cm) | (sec)

Sue : 1| 70 90 | - e300 o

Betty 260 85 5100 | . 110 -

Sam 3 50 80 - 4000 | 105

- % ; ; / : ,- * - . v

~ Study the table: Use it to answer all the questlons below. “ o N

{.”What was the dlstance in centimeters from hook to pulley when two.

sinkers were dragged? - - ‘<

2. What was the total distance in centimeters that-one sinker was dragged?
3. How many times were the three sinkers. dragged?_

Remediation: (1) Chgck the student’s Record Book for the data in his' copy of

—/

Table 2-3. (2) Askhim to find data for you from that table. (3) Discussion of his o

responses should indicate whether further practice is needed.

—

Sclects a characteristic included in an operational definition. R .

,\l
The student recalls that an operatlondl deﬁmtlon includes a proeedure for meas-
uring that which it defmes -

Student Action:' &_’lccting the phrase “the way io_ measure.”
A d T ' '

-
A .
- . .
e .

B: ¢ .
Cb

Performance Check A: What is the letter ot the. phrase below which eorreetly com-

pletesthe sentence? 3

An opemtlonal definition includes a description of ___ the thmg being deﬁned
©a. the way to classify ~

' the texture arid color of

the shape or odor of

the way to measur¢

[}
1

ee o

Remediation: This objéctive is classed as basal to the ISCS course, but the ¢oncept
of an operational definition grows slowly. If the student misses this check, have
‘him read the first two paragraphs on page 11 and hissanswers to questions 2-1 and
2-2 in the text. Suggest that he review these before the next unit dsses‘mient Op-
-portunitics to follow up on this objeetlve appear in subscquent ehapters of the stu-
dent’s text.

1

Core
13




R - Divides decimal numbers, L S i o
A ] "~ *  The student applies the rules of division to ﬁnd a quotien‘t. | _ | . L
:' Student Actlon (dlculatmg thc quotu,nt to an accuracy ot .one dccnmal place and o
showing his work. . _ .,
A: 5.80r5.9 L - o : ' R :
: B:\l.7orl.8 ¥ ' A : : } .
' . )}
C: 42 - - : _ i S

R E
Performance CheckA 'On youg paper, dlvxdc l° 34 by 2.1. Round off your an- Do
| Co -« swer to’onc number after the decimal pomt o v
. L. s ' . . . . : i |
Remediation: Inability to divide'decimal num{:rs is a very*common problem with c'*j

junior high and middle school students. Ex;ursion' 2 is remedially oriented and . =
should be helpful to some students. Howevkr, giving a simple problem quiz cach )
week for four or five weeks will also prove helpful and give the student both further
practice and the incentive to master the fundamentals. The student should not be
" held back from further activities in the core because of his failure with this objec-.
tive. Rather, encourage him to apply the algorithms in the excursion to his math
problems and go ahead. - : '

' Multiplies decimal numﬁcrs; C _ \\ (\
The student apphcs the rules for multiplying d(,(,lmdl numbers to dctermme the
prodmt ’ . :7 , _ ' :

COr Studen't Action: Calculating the product, correctly placing the ~decimal in the

. product and showing his ving his work. .
A: 17.568 ' .
- B: 11.508 : . ' .

C: 14.168
Vo . :
Performance Check A: On your paper, multiply 7.32 X 2.4. B A,
“ N " Remediation: Inability to multiply decimal numbers is a wvery common problem _

with junior high and middle school students. Excursion 2 is remedially oriented and
should be helpful to some “students. HoWever, giving a simple problem quiz each’-
e week for four or five weeks will also prove helpful- and give the student both
further practice and the incentive to master the fundamentals. L
The student should not be held back from further activities in the core because of
his failure with this objective. Rather, encourage him to apply the algorithnis in the
excursion to his matly problems and go ahead.

.

LA




Adds decimal munbcrs».

v

l(\u studgnt afppllcs the rulcs tor addmg decimal numbers to-determine d sum,

q - -

Student 'Actlom Calculatmg thL sum and showu_}a hls work ) . -
A: l3 0() . . v ’

n

B: 7.15 | | 3 N

C: 14.49 . o

" - ] , . . .

%

Perf.ormance Chec}< A; Add thésc three numbérs on your - p&per 4, 35 3 4, S. 31

Remedlatlon' lnablhty to~add dcumal numbcrs i$ @ vosy common, probkm wnth

jungor high and middle school students. Lxuurswn 2 )s remedially oriented ‘and

should be helptul to some ,studcntsr However, giving 3 “simple problem quiz ¢ach

week. for four or five weeks -will alsofprove helptul and give the student both furthcr _

- practice and the incentive to master the funddmcnutdls L AY

‘ The student should not be held back from further activities in the ‘core because ot
his failure with this objective. Rather, encourage him” t‘ply the algorithms in the
excursion to his math problems and go ahead.

a

Subtracts decimal numbers:

The student appllcs the rulcs for subtracting decimal” ‘numbers to determine the
ditference.

- .
Id

Student Action: Calculat mg»thc dltl(,rencc dnd 5| 1owmg his work.

A: 4,13 :
B: 2.02 = - .
C: 295 .

Performance’Check A: Subtract 4.57 from 8.7 on your paper. ) .

7 .
- Remediation:  Inability to subtract decimal numbers is a very common problem
with junior high and middic. school?tudcnts Excursion 2 is reniedially oriented and
should be helptul to some students. Howcycr giving a simple problem quiz cach
week for four or five weeks will also prove hclgful and give the studcnt both further
practice and the incentive to master the fundamentals, '
The student should not be held back from Yurther activities in the core bCLdlle of
his failure with this objective, Rather, encourage him to apply the algoritinns in the
excursion to his math problems and go ahcad.

L Y

.
N

Cleans up work arca at closc of class.

1

lllc student Lll()()SCS to close the ldbordtory stlVlty pcrlod promptly. upon rcwlvmg-

qotification of the tlnu, to doso, . = ' Lo .
, P .. T ?nes ey

.Regular Supplles_: As needed far regular ISCS activities.

. : N - . : : . B U
- . . . . . ‘ . . N
.. . . . - : -
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. Special Preparations: Use a few minutes of class tiine for group instruction early in,
" the school year and as necessary for reinforcement. to discuss -the role: of the
_student in the 18CS Jearning-environment. To encourage .pet;sonal respansitfility in
‘ , the student, .discuss " rcasons for his closing his.activities promptly (to allow time for
. o0 W = himself and others for.lab closing activities), réfurning materials, to'storage in clean
' -, * condition (to facilitate their use by others), and participating in area ‘deanups (to
‘ " leave the-arga as cleanits he found it), o - )
' Student Action: Ceasing the ongoing laboratory actiyity when notified of the time, -
returning materials in usable, clean condition to storage; and particjpating in work
- area cleanup, on at least three separate occasions when b_eing'obscrvéd without his
S o K . knowlédge. R Y '

» . : N

)

4

Teacher's Note: The opportunity for assessment of this objective arise almost every
day during.the course of regularly-assigned lab‘pr@fory activities. '
o ' Performance Ch_QCk’A: Your feaché,r, will observe you-for this check when he can. (
. v ’ - e ) R - o
P Remediation: (1) If a student fails tp accept this responsibiiity, approach him indi- /
h vidually and-review the reasops for his acceptance of it. "Emphasize. the social
responsibility for cooperation in the' learning environment, for the good of, all stu-
L ~ dents. Point out-that he has rectived the benefif of other students’ provisions for
S " ,othgrs as well.as for themselves. (2) Do riot, at first, suggest that he may lose his .
_ ' privileges - unless he coopgrates, But:if he dgesn’t eooperate after you obsetve his be- -,
R ' “havior sevcral“times, ask ‘him if he' can suggest a proper. penalty. (3)-An alternate
remedy may be to request him to -assist in the prdcéss__of;qurall classraé_m accounts. | -
- ing of the rhaterials for a period of time until he recognizes the impqrtfmce of the -
student’s role. (4) Do not use extra cleanup as-a penalty for not ganing up.
: properly. In’otlher words, don’t use something as a penalty ‘that you @gn,t”‘dop'é
o willingly, o : \ : . W
e — — - - — - e

| . N ooperates with lab partners. - a - : CoL
L] . X ) ) - v w . s . P ° .
S The-student choose$ to cooperate with fellow students in the laboratory.

YD

_ Special Preparation: Use a few minutes of class time at the beginning of -a session-

for a whole greup discussion early. in the school year and several times later on to

- - discuss the need for cooperation with and consideration of other st[}dcnts. Some
partictlar points for discussion include being polite, waiting patiently, not making

others wait longer than necessary, being orderly when moving about, and obscrving
the right ot others not to be disturbed. Talk about eacl. student’s accepting the per-5
sonal responsibility for his own behavior in $he group situation.. : ;

.

o .

-

Student Action: Bein_g' polite, waitin_g hiseturn, bcjng orderly when moving about, -
. and vbserving the right of hjs classnfates to work without being unnecessarily dis-
. o // : turbed, when observed -withotf his knowledge By the teacher-or another designated

person on at least three occasions. o - - S
v ‘




o " Teacher's Note:" 'h\u apportunity for assessing this objective arises almost every day
. during the course of rggularly assigned laboratory activities. ‘ '

" Performance Check A: -Yonf; teach%:r;will _observe_'_ypu for this check when he can.

Remediation: - (1) If a student fails to-accept any of these responsibilities, approach
him privately and review the reasons for his lack of Gooperation with his fellow stu-
- dents and suggest that -he pay some attention to ‘changing his behavior to more-:
" acceptable standards. (2) Find out if the student feels he is behaving in a less than -
acceptable way "and if so, -ask him-wh'cthel;,.hc feels some penalty s;h(iuld' be imposed . p
-and.what a suitable penalty would ®e. N Co '

ra

»

v

'Rcturnsdcquip;'pcnt promptly to storage areas. - . .
Tl . ~“"-.<‘.-\k S . . . . ' ' .
» The'studcntﬂ)‘._&es-to show personal respdnsibility for returning labora*tory equip-
" menpt no longer needed promptly to the proper storage places’ during the class
.« - period, not just at the end of the period. ; S

o

=

Regular Supplies: As nceded for regular ISCS agtivities.
Special Preparations: Use.a few minutes of class time for group discussions of the
" reasons for returning cquipn_lent.,promptly to storage areas when it is not being used - -
by the student or is not needed, by his. group. The reasons include (1) the short
. supply of certain items and thé need to cooperate with others, (2) ‘the chances of
cqu,ip'mcnt being misplaced, (3). the possibility of accidental damage to equipment,

¥ oo~

"and (4) pilfcrage by an irresponsible student. o ' D

. NN 7 . . . L ~' \’_’:. o )
‘Student Action: ‘Returning ‘equipment and Materials no longer riceded to the -proper
~ 4 ystorage places on at Jeast three occasions when observed by the teacher.or another
Hesignated observer without knowledge of béingvhecked. . - &g
Teacher’s Note: This objective may be assessed-at any tifte the student is respon-
sible for learning activities requiring the use of equipment and supplies.. - -~ . -
. : Y, . ) - . "

’ ©

~N

‘-
v

Performance Check A: Your teacher will observe you f;‘r this check when he can.
Remediation: In a private conference, distuss the reasons for the student’s coopera- -
tion in this roquest. Ask for that cooperation. See also Remcdjations(i), (2),and
(3) for O1-Core-18, : T , . .

a g
(Y : -

[ 3 o
Responds to text questions.
The student chooscé to write his answers in his Student Record Book to 90% or
4 more of the textbook questions. ° :




Spoclal Preparatlons. Usé a few mmutgs of class tnme for group dnscussnons of the -
_reasons Yor writing the answers.in the Student Record Book. Writing in ‘the Record
. Book serves (1) to help the student thlnk through what he sees and does, (2) to pre- -
serve ideas for future reference, (3) to make a record. of the student’s’ progress
tlrrou;,h the core, (4) to prov;de the teacher with a source of input for analyzing the

\ student’s q:t‘ﬁcultnes and progress, -and (5) to. help the student learn the background

" Y,

. ideas: for coneeptudl undéerstanding. 'Wrrtlng in the Record Book is “in”"; nting in R
T " the text is “out.” _ : ! \ ’

L S 'Student Action: Exhibiting the written 'res%'onscs when re.(iuested Ib"d'o so. "At
‘ . ) least pine out of ten qucstlons should have responses, be they correct or.incorrect.

‘& “  Teacher's Note It is mtended that tlus Objet,tlvé be assessed throughout the yedr e
cew Y o nQt just at a formal unit assessment period. Such a check provides opportunities to. o
- gncourage students to work fearer thenr eapdcmes wh1|e remalnmg independent of

the. teacher. o A : te -

- )
P . V- 3 . -
.o -y . L. ) . . s . -,
B ' .

Performance~Check A: Your tcachcr- will observe you fo'r this check"when he can, .
. . . . L, , .

L Remedlatlon «(1) In a private eonference dnseuss wnth the student thé enumerdted

o o ideas and ask: whyf he Chooses not to write the answer. (Perhdps he cannot write!)

' wo Evaluate his feasons and_counsel him accordingly. Encourdge him to follow the pdt-

tern of his clagsmates dnd set down his itleas’as they are doing. (2) Have the student o

£ fead “Notés to the Student,’” pages xvn throu;h Xix in the text (3) Follow\up in 7

’ N a tew ddys to dctermmc his actions.- ™, . . N

- Shows caré. for ldboratory materials, . I \ o _?-r , ) o
] - The student chooses to show propcr care dnd use of- lS(S l?rbomtory mdterldls . i
. AN, 7 - t
Speclal Preparatlons Use a few rnmutes of cldss time for whole group .discussion of = .
the teasons {gr ‘handling laborqtory materials properly Such reasons mélude N
1. They are yours to use,rsxnce your parents pay for them. “
~ 2. They cannot ﬂ,ddll)’u be replaced. - Repldcement usudlly'tdkes szeral .
- ‘months at best. . “

3. If damaged, they are lost to use by students who need thém now. Short
supply means waiting in Ifne. :

W .‘ L v 4. If materidls are-hgndled properly; they, may be used for other than reg--"
" R ular aetnvntlus (with the permxssioﬂ of the teacher and after mdkmg a proper '
. request) ' , . .
T L . ' " | - '
R . &
o ' . Student Actlon smg the naterials only tor thenr intended purpose or requesting .- -..

permission to do other specific experiinents with them, when being observed with-
out his knowledge bY the teacher. or another deslgndted person on three or more
occasions. "

.o
LA
o 4

' L Teachers Note: TJQ objet.tlve may be assessed at any time -that the- student is
?or his ewn learning activity’ and equmpment and supplies are rcqum&

responslblc




Perfo:mance Check A: Yqur teacher wnll beLI‘VQ you for thns cheuk when ho can..

.o
<

4 o ' ;N

!

Remedlation (I) In a pnv‘m, gonturcnw aske the. studcnt why he chooses to
mishandle cquipment. Helg him to cvaluate his reasons, dnd ask for his cooperation .
ig the future. If he agrees, reassesss the objective later. (2) If after the conference’
he still docs not agree, ask him if he feels that he should be;penalized and what he o
thinks would bb an approprmtu penalty. Give him anothc.r ‘opportunity for com-’
phanw It "he is still uncooperative, apply a penalty foxr mlshandlmg equipment.
* This may mean dulymg him usc of the equipment elthermcmporarlly or permdnent-

ly;, or taking some other slutabk aatlon e _ oo
. /._ T, — N
- Rccognizcs‘advantagcs 'of,the metric systcm. S _ . ¢
: . ' “ ‘ ’
The studunt recalls that it is ddle]ta[.,LOllb to use the metric system in science bo- - A

cause its units are related by factors of lO and thurdoru changmg from om, unit to

another is I’lethbl)’ simple. : : ' T o N XC

~Student Action: :S__g_j__cg_t_mg the response to that efféet:

- A Co T o K we
v B:b o L '
"C:a ' o o - R .
Performance CheckA Whmh of 1ln following tulls tln main advantage of the

metric system which makes it. usctu} in measupement problems?
a. It was dev»loped in France,and most of the carly scicntists were Frunh
b. The lmtu has a more logical historical basis than the yard, e i
- ¢. The units of the metric system are related by factors of, ghc number ten, R
: and therefore. Lhdnf,lll&. from one nnit to another is casicr. : L
. Al systems: of measurement are of ¢qual value, but scientists neededa < . . )
common systun of units. They happuud to choose the metrie isystem, )

Remednatlon (1) Have the student study page. 279, Excursion 1. (Z)Reasscssnlcnt - «
of the student later in the year with an alternate check after he has had the advantage. [ _
of workmg, withsthe - dCledl system for somg time may result in mastery of this ' 7
obmtlvc : - : . o

I3 " - ) . . St

“Selects the systcm_ of m@usuréincnt uscd in ISCS. N T ) ) - '

A

JThe studmt identifics thc nutru systun of muasurcmcnt as thu system used in the
ISCS course. ' P

« Student Aotnon. Selecting the rLsp()nsc mutm system.” EXC
LAl o ’
. Bib S g L .
C: a : ~, : . T

v



[l .
[N

Performance Check A: The measurement system usud in ISCS soience 1s the
a. Hebrew system. ) L
.b. English system. . _ » N .
¢. Russian system, o '

[ X3

* d. Metric system.

[N

Remediatlon (l) Have thc studult study page 279 Excurs:on . (2) Reassewnent e
later in the year will givé many ‘students the advantage of having used the metric

system, and may result in successful achievement of the objective.

"

T . I

Be

- 03

| Performance Check A In Excursion 3, your, studlcd two torwe - lift and drag

Distinguishcs between direct and infcrred'comparisons. .

The student classifics the example of dnrgct companson as that Lxumplc in whlch L
thc two factors are allomd to oppose onc another dlrectly ;

v

Student. Action: Sclutmg the appropndtc cxample of direct wmpanson

OWP

b - . L . | : . ’ )
. N

N [

acting on two sinkers.  One force was greater than the other. You found .this by
. making the two-forces act directly on cach other.” Read the two, examples below.

W]mh once dircctly compares the two varmblus" : © : :
1. Mary ran around the school track John ran around the-block. Who can
run faster? - : - : . . .
b. John and Mary raccd deh other around the suhool track “Who can run'
faster? - _ | DU v
‘/.

Remediation: (1) Havc the student study page 79] Excursion 3, to find out what a
direct comparison is. (2) Reassess Imrmng with an alternate performance LhLCk '
(3) After the.student has donc Unit 3, you may wish to reassess l¢arning with the
third alternate performance check to determine his mastery of the objective.

d [3

RS




' QhaptersB_ahsM' o - " Performance Chack = '

. Excursions 4 thru 8

' Summar\} Table .

y gyt - i Lot RS

v 0 -y -

Objective N‘Enbor Objective Descripfion ; Lo A '5
02-Core-1 "Seleéts'exar‘nples oT‘operat:‘io:\all definitions_' B o | | J " : ;
02-Core-2 ‘ Explains the:need for standard‘uniits for measur'eme;\'t . o R
02-Core-3 Remembérs how to change the range of a for’ce‘ m'easurer‘ .

| 02-Corél4' . , Measures weight"with a force measurer'. ) - > i | -
62—Cbr&5' | ‘f, Determines the di;ference between the weights cjf t‘wc')' objects o R -

ah Oé:Core-G Re;ognizesunequal ma;;sés b}’l‘exari;ining their weights r:

0?—66re-7 Plots coordinates a'ndf'dr..:aws. a line '_on a grid | . ) :
02-Core-8 ° al Defines.weight opefationally ) . ) )
02-Core-9 ‘. Reads a force méasurer“corréc‘:tly;
02-Core-10° Uses a force measurer correctly )
02fCore~1 1 Names the metric unit of force\used in ISCS " .
02-Core-12 Describes the kinds of change force préduces on obhjects . ‘ .-
02-Cor‘e-13 'Explains magnetic atiraction in terms of force- i '
02-Core-14 Re'cog‘nizes the greater forcé by the cha:n;é it bfodhces R -
02-Core-15 ‘. . Uses charac‘teristics of opera_tion‘al definit’ions’t"o define force ' _»‘*"'
02-Core-16‘ T _;e;e;npérs the‘ q:estions that oper‘a‘tional definitions .answgr i ) o
02-Corg: 17 Names ;ﬁe force acting on a force measurer . " ]

b L

02;Core-18 e

——

Names the force acting to change the shabe of an 6bject

.
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Materials

 Spetial Preparations | -
Quick Score o

" 3+ Minites
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Math

- Reading -

Concept

Notes
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~F s -~ L AN

Objective Number - | Objective Description ' *
-;'():'Zj@)re-w‘ , Recognizes the difficulty of operationally defining abstract terms
-02-Core-20 " Recognizes thata part is;_n'\'issin%dn‘ measuring insttumerits .

02-Core-21

b . 3

Measures a force as the difference between two comhined force readings.

N b s

- ) e . E A P

:.02-Core-22 . Selects situations exhibiting forces other-than gravity or friction .
02-Core-23 Remenmbers characteristics of a standard for measurement . ..
02-Core-24 Selects the hétter measuring.instrumént |

-

02-Exc 06-1 -

I i~ - Sy
- Recogpizes the advantages of subdividing units into.tenths

dn

02.-‘Exc 06-2 Selects the scale that can be read with the great'est accuracy
02-Exc.06-3 Reads scales in deci:‘na'l uni;si
L - - . - - - . : . m : Ll L' - *
02-Exc 07-1 Knows man’s role in making $tandards for measurement-
- 02-Exc 07-2 Knows why standard units are used in preference to body-length units
,o ) . » N " . N
02-Exc 08-1 ™ Interpreis a gr_aph of inv'e;rse relationships
« : g : ) a L )
01-Core-9R Meay.lres length in centlmeters o .
'01-Core-11R .Selects advantages of using data tables - >
*01-Core-12R Locates ggecified data in a table .
}0"1‘-('3c_>re-13R Selects a characteristic included in an operational definition
,01-Core-14 thru 17R| (Arithmetic skills) S | | o

-

01-Core-18 thru 22R

(Student’s responsibilities)

A

-

1
EY}
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Vv | applies
i Q V ' applies «
<M T v |V | appliss. | .
Q VvV classifies |
1 a V recalls {
Q. Vv applies
v v v | applies .
v applies
. Q v appljes : .
Q recalls
‘ V- recalls
'Q | RVAR RV applieél." N
M . Q v ~ manipulates N
Q Vv | recalls .
- Q- VA £ |, applies | <
Q Vv recalls -
Q RY; applies
. . . K
M| O Q VvV chooses '
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‘ Selects %xamples of operational definitions. - . . - - .. o T s

. ."A‘
*

The student applies the goncept that a deﬁmtion is operatlonal 1f it mcludes meth-r N
,ods -of deteeuon and measurement o

) ..‘: Do AN n . U T L. L -
] N i, . . . L.
Ore Student Action: electmg the operatlonal deﬁmtnon e

".‘._ - A bonly , .o A oo
' " B: conly -
C: bonly

‘Performance Check A: -Which- of the following is an operational definition?
‘ . a. A ruler is a device for measuring length.
-4 b. Light is the form of energy which causes'the needle of a light meter to
' move. The amount of_ needle movement measures the intensity af the
. light. C .
¢. Mass is the dmount of mdtter in an object-and does not vary from place to
pldee 0 '
e Remediation: (1) Does the stugent know ‘what an operdtlo al defnmtlon is? Assess
02- Core-]() See the remediation there as a first step, if nedded. (2) Ask him what
an o;ﬁeratlonal definition -is. Then see if he can identify the one in the item he
. misséd.” Then show him why each of the distractors is not an operational definition
and Why the correct answer is. (3) Reassess the objective with an alternate perform- '
ance ehcek or dSk the student to reassess Self-Evaluation Check, 3 4,

A g

l:xplams the nced for. standdrd umts for medsurement . .
2 -The student applics to the proposed use of. washer. units for medsuremcnt in lSCS .
- the concept that the use of standard units of medsurement by everyone fauhtates

‘ Ore thc eommumeatlon of ddtd : ' .

Student Action: Stating thit the use of washer units w1II Cause 4 problem and ex-

Q aining. that the use of standard umts of measurement faelhtdtes the eommumca-_
fd

tlon o uta '

,<,,_.\. < .

D Performance Check A Suppose that throughout the course cvcryone in your cldss :
) ‘ _ us¢d his own force measurer scale marked in washer units. o
: 1. Would+his cause a pfobleim?
' 2, bxpldm your answer.

Rdﬂ(diation PI ) buggest ‘that thc student study page 2() (bottom) through pagc 30, o
question 3-33. (2) Then ask how he could be sur¢ that Students wherever they live -
would get the same force measurey reading if they nieasured the weight of an ISCS

object. (3)-Ask the student to reassess Self-Evaluation Checks 3-7 and 3-8,

P b

- o | 36 .
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Remembers how to change the'range of a force measurer. -
_ The student applies the concept that the raﬁ‘ée of an instryment can be extended by
. altcring,‘thos&featurc&s which affect its sc'ns'Lt'Lvity and p'rccision. '

Student Action:- Selectmg the entries to the effect that he would need a scale cah- Core

brated in smaller umls and a thipner bldde . )

‘ A: a angd c-and no others .
B: b and ¢ and no others
"C: aand d and o others ,

! SR . < -
! «

- Performance Check A:. Suppose you wanted to use your force measurer to find the
weight of a small feather. List the letters: of all of thc following thmgs that you
would nccd for your force measurer. -

: a. A blade thinner than the.thin blade you atrcady have

b. A thicker than the thin blade, but thinner than.-the thick blade
¢. A scale calibrated in units from O N to 0.1 N '
d. A longcr scale card o
Remediation: (1) Have. the student restudy page 38 (bottom) to find out what
~ adjustments he had to mike in the torw meastrer to weigh a 0.5 kg mass. (2) Ask
him what alterations he would have to make to weigh a_teather. Would hu havc to
change two parts?’ ) '

-,
)'\‘ .

Measures weight with a force measurer. -

The student manipulates a Toree measurer to determific the weight in newtons of

two objwls , . : P - ’
' Regular Supplles 1 ISCS foree measurer [ newton scale card Ore \ '

2 blades (onc thick; one thin) papcr&lips
Speclal Preparations: Prcparg scts-of objects to be wclghed as lollows
A: 1 spinigig disk and [ skatg wheel - : e
B: | spinigig disk and 1 elcctrluty measurer base

C: I skate wheel and | déctnuty measurer basg o
Weigh “the - Objects separately and determine the range ot aceeptable responscs for\
‘cacli. Dispense sets.as rcqunrcd by the students. ., . .

Student Action: Reporting the wugh(s ‘of the oluuts to within 0.05 newton oi thc
value dctgrmm(.d by the tcacher. :

Performance Check A Get an ISCS force ‘measurcr, 2 blades, paper clips, and a
newton scale card from the supply area. Fronr'your tcachcr get a spinigig disk and a,
skate wl_;u,l chort to your teacher h()w mmh the spinigig disk weighs and how
much the skate wheel weighs.

i) . . ‘ . .

EKC - ' | 37
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‘ S ' . ,
Remediation: This skill includes the $kills of objectives 02-Core-10 and 02-Core-3 as’
If" he misses this assessment, determine.

basic to the student’s understanding.
wherehis difficulty originates.  (This determination: probably Should be made by’
personal observation.)  Selecting a blade 4and the matchim3 scale, zeroing the scale

card, reading the blade -position accurately, and translating the, blad¢’s position to -

scale card units are all essengial skills, of cqual importance. Discuss these with the
student; thdn provide some objects for him to weigh as pl‘dbtlu,. Reassess the objec-t
tive with an alternate check or-with Self-Evaluation Check 3-10 b,

r

-~ difference between

Determines the difference between the weights of two objects.

-

“The. sludmt applies appropriate procedures of mampulatmg a foree muasurcr to’
. weigh cach of two objects and of calculating the dltfurcnu between the two welghts

ncwton scale cand
paper clips

, 1ISCS t'orcc measurer and blades

Regular quplies:
; “ . Paluminum cup

¥ .

Special Preparations: Prepare scts of ‘objects in boxcs as follows:
Box 02-Core SA: “D) cell battery and a-roller skate wheel

- Box 02-Core-SB: “D” cell battery and an ISCS sinker

" Box 02-Core-5C: Roller skate whaecl and an ISCS sinker
* Determine the weights and the dlllurunus in wughts for cach pair of objects in cacht
~box-and record the differences-under “Studunt Acpon on the appropriate line for

cach purtornmnu cheek. ' '

%

Student Action: Slalmg lhu dl“LrLlltc - newtons to wnthm 10%%: pf the, value

: dclummul by the teacher, -

. AL newtons : ' Ny S
‘ By .. newtons L a S Tl
s \ C mwlons ' N
Perfor ce Check A: Get two objects from box 0" C‘OIL-SA Usu an lb(S force

measurgh, an aluminuny cup. paper clips, and a newton scale card to weigh cach of
the two oRjects. Write the difference in néwtons between the weights.

+

Remediqtiony, (1) Basic ‘to llfi§ objective are abjectives 02-Core-4 and 02-Core-10. X

See the remedvations for them and apply' as needed to correct the student’s defi-
ciencios.  (2) Al basic'to thls objective is the malhunatlwl term difference and the
student’s” understanding of jt: It yolf“sald “subtract,” he wéuld know to find the

difficulty, then practice of this skill is nudul as suggested for objective 01:C 0rc—|7
(4) Reassess this Ol)JCLllVL with-an alternate pcﬂormanw check as needed. o

>

O meusurements. , (3) If wmpututlon of the difference is the




Student Actlon Resgondmg to the effect that ‘the welghts ot' the objects are not
: umform

’

I

-force measurer, He added one washer at a time to a hook on the end of the force
measurer blade He made the data table shown below

Number of Washers | Weight of Washers ‘

on Hook o (in newtons) “
*° | : 0.8
: 2-'. | - .. 1.4
3 \ 2.4
B S .26
] 5 - ‘ 2.8
- 6 L. 34

v

- . . [ .
What do you conclude about the weights ofithe washers John brought from home?

Remediation: ) Ask the student to use the data table to find out’the exact v;/eightj

of each object weighed. (He can do this easily by subtraction.) This will show him

Performance Check A: John brought his own washers from home to welgh on his

_ how to get more out of the table than is at first apparent. (2) Have him then com- -

parc the weights of the mdnvndua] objeets (3) Ask if all the objects had the same
wughts (4) Refer the student to'pages 28 atjd 29 in the text.

7]

Plote coordinates'"and draws a lineon a gf-id.

The student dpphee the proeedure for plottmg data and drawing a best-fit linc on a
T grld o C. Lo~ : . "

*
>

Special .Preparat_iens: You will néed to have graph paper availablc in order to use
.- this item. You may wish to ditto or mimeograph copies of the grid below with the

labels alr,ezidy on it. In.that case, all the student is required to do is to plot the .

points and draw. the -bc%t'-fit 'Hﬁe correetly, 'which' is the intent of the objéctive,

3 Student Action: onstruetmg a gmph of the data in which eaeh p\nt lies in a ’
atrdlght line and drawing a best:fit line (Wthh in this ideal case would if extended '

. pass through the Ongm),

Perforrnance Check A Larry did warsmn 3, which wmpares we1ght and drag
On a separate piece ‘of graph paper, label the axes as shown below. Then construct
a graph of -Larry’s data, which_are listed in the table below. The table shows the
' ;dmggmg power of the dropping sinkers. Draw a bcst-ﬁt_lw?: for. t_he plotted points.

y - ! _ , - i
Q : :

- . : o . C
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SINKERS DROPPED

' Remediation: (1) -Assign Excursion § to-the student. Check his responses? Dis- )
.cuss whether or hot he knows his deficiency in this objective. ' (2) Ask: hiin- to rex

assess his responsc to Self-Eyaluatlon Chec,k 3-3. (3) Reassess’ wnth an alterriate
performdnce check as needed. ' : C

Defines weight o.perationally. ' "

The student generates the: operational definition that we1ght deﬂccts a for(,c meas-
urer blade when an obje(,t is hung on it and_is measured by the dmount the blade 1s
deflected. . .

Student Action: Responding in\his own words both (1) that v:/'éight is what causes
a force mcasurqr blade to deflect downward and (2) that the amount the bldde is
deflected is‘a mcasure of the amount of weight.

Performance Ch.eck A: erte an opcratnonal dc{lmtlon for weight, usmg an' ISCS
force measurer in your definition.
Remediation: (l) Does the student know what an operational deflmtnon 1s" Assess
02-Core-16. See the remediation there as a first step if it is relevant. (2) Does he

. know that weight is the response of an obje(.,t to gravity? Have him study page 27,
the last three paragraphs, and page 28, questions 3-25 and 3-26. (3) A discussion of

defining force operatiénally is found on pages 23 and 24, Relate this to weight ds
a force. (4) Ask the student if he could tell whether or not the force of weight was

‘acting on a force measurer blade “(5) Reassess thls objectrvc or usc the related gb-

ju,tIVt, OZ—(orc-IS : I o 2
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Speclal Prep ations: No &(Tvanw prcparatlons nccd be made until a studcnt re-
a_tefce measure Howcvcr it you have three spare-foree measurers, you
may wish to sct up the equipment in advance, as follows. Zero the foree measurers

- in the vertical position, using a thin blade on one measurer and a thick blade on.the

-

4

other two. Tape the approptiate newton scale cards to the force measurers when
they are properly zeroed. Bend the blades and insert a pin in any one of <he three
holes, Release the l)lddLS gently, Hole 3 should not be used with the thin blade, as
tllc resultant reading is ou the scale. ‘

Student Action: Rcporting (1) whether the blade is thin or thl(,k (’) tltg hole thc
pin is in, and (:3) the he fotee on the pin to within the limits below.

Thin blade: hole 1 0.51 to 0.55 Thick blade: .hole 1 ‘4.6 to 5.0
hole 2 0.80 to 0.84 -8 hole 2 7.1to 7.5
'holc 3 Not to be used hole 3 9.6 to 10.0 -

o s
’ s
4 PRV

Performance Check A: Ask your tcachcr for a torcc measurer with an aluminum® pin
inlit, Do nof remove the pin. »
Answer the following questions by listing the numbers (1, 2, and 3) on your pa-
per and writing after cach number the answer to the corrwponding, question.-
) l Docs the force measurer have tHe thin or thick bladc attachcd to it?
. What:s the number of the hole the pin is in?
How much force is on the aluminum pin?

’

Remediation: Skills basic to this objective include finding the ;;()sition of the blade

Jat which to- fake the scale réadigg and interpreting that position accurately in

decimal units. (1) Place the pin in another hole after deflecting. the blade to the

™extreme position. Release the blade and ask the student to read the measurement.

WdlLll t see if he aligns the flat of the blade and looks across it to the scale, or if
Ii¢ llOldb it and looks at \omc other angle. Correct him if necessary. (2) 1f his dif-
- ficulty is reading the SL]IR, at the proper pomt, assign L xulrslon 6 and assess the
()l)jt.’CthL with 02-Exc 06-3. ‘

v

—t A

~ -
Uscs 4 force measurer correctly, ¢ ¥

The student nmmpulatcs a forée measurer scale cifd td‘ Zero it bdom weighing-an

object on the joryc mulsurcr . .

- ' {
T Regula’r Supplies: | force measurer I hook
R I thin blade ‘| sinker

Special Preparations: Using blank force méasurer cards, prepare cach of three scale

cards with equal but nonstandard units as shown-on the next page.

. .~ , L

B
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02-Core-10A F/ - 02-Cdre-108
0-10 C ,

02-Core-10C
0-10 0-10 )
-| Panagram Units Tanagram Units Nanagram Units

0

Student Actipn: Ad!usting the scale card to zero it w1th thg bldq? before welghmg

the object : .

Teacher’s Note: An observer is required. Thesstudent’s verbal or written response
to the question asked is not relevant to the performance evaluated for this objective.
He is required only to zero the card before using it.

. . ‘ R -

Performance Chéck A: From your teacher, get force measurer scale card 02-Core-
I0A. Use your force .measurer with the thin blade to weigh a sinker. Have your
teacher watch you. "Report the weight in the units shown on the.scale card.

_Remiediation: (1) Discu_s.s the reason for zeroing the blade to be sure the student ~
‘understands that this is necessary in order to-get ag accurate force reading. (2) Have

the vtgldent study the last paragraph of page 29. (3) Have the student zero the card
for a yertical measurement of weight. Then lay the fofce measurer flat on .its back

ways be sure the card is Zeroed. (4) Reassgss the objective with an alternate per-
formance check several days later. (S) See the Remediation for\02vCore S.»

. . [

™ Y d a . . A S

Stident Action:

Nymes the metric unit of force used in ISCS. '

rd

The student recalls newton as th¢ metric term dsed in ISCS to measure force.

"

Staiing’ the term newton. - ‘
Perf6rman_ce Check A: Write on your pdper the name of the metric unit you use in
ISCS to measure forge, . : .

A

- Reﬁiadiation (1) Have the student review pagls 35 and 30 and his responses to the
" quedtions.

(2) Ask him to check his response to Self-Evaluation qm:stnon 4-5. (3)
Reassess the objective at a later tnm

a N - .
.. . _ 42 ‘ T - "

~and_ havc him observe whcther or not the blade is still zeroed. Ask if he should al- -

v o'
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Describes the kinds of changc force pl'leiCCS ontobjects. o e
The student applies the concept tlmt a lTorce changes one or more of the Iollowmb
(1).an ()bjCL.( S sh 1pe, (7) its rate ol motion, (3) the direction of its mation, ’

-Student Action: Responding to the clfect llmt Jie 'would Iook lor any two of the,

lollowing: . . ]
(1Y a changein the ohject’s shape '
(2) a change in the objeet’s rate of motion
(3)a change in the divection of tie object’s motion

- - .

Al

Performance Check A: Supposc-you want tO know when a laree is acting on -
[votball. Write on your paper two kinds of changes you would look for.

.
1

Remediation: (1) Ask fhe student to review his responses to the questions on pages
20 and 220 Go over them with him. (2) Check his response to S‘cll'l’valunti()n
(question 3-1. After a discussion of ways (o tdl it a Iou,c is acting on an ObjCC t, ask
Imn for an oral definition of force.

-

l-'..\'pluins magnetic ul(r;wtion in terms of force,

CThE student .lp?)llu the u)nupl that u force leng,csullm the nmllmun tlu shape

of an ohject, or both.

. . )
Regular Supplies: | compass _ .| force measurer Blade
™~ | nail _ | heavy washer

2

Student Action:’ Rcspomlmb that a force is acting and citing as evidence the mo-

tions ol the compass mulk or a change in its (lnullon (amﬂowux to a change in
.slmpc). - o

~ - . .

4

Performance Check A: Get a compass and a nail Irom the \llppr arca. Set the com-

pass on your desk. Iinng, the nail very near to the compass trom three dilterent
dnulmns Watch what happens. '
Is there a forte acting between (he nail and the cormpass’
3. How do you know? )

e

"Remediation: (1) Basic to this objective is the student’s understanding ol the results

of applicd forces: The use of objective-02-Core-12 is suggested to dingnose the de-
ficiengy. s lul\cdi-nlinn is recommended there, (2) A discussion accompanying the
activity in the check he lnlssul should reinforee his concept of a lTorce acting,

v
TR "

o

Recognizes the greater Toree by the change it produces.

The student classifies the greater of two forees as the one producing the greater

amount ol change in e sh ipe ol the ()qut being acted upon. .
' &
. L] , \ .

Q

RIC | L

Aruitoxt provided by Eic:
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Student Action: Sele(,tm_g_ the dmgrdm that shows the ‘greater ‘deformationi and
tdtmg that a greater force produces a greater chdnge
- A: Diagrama
- .B: Dlagmmb

i - | : L |
C: Dnagramj/ S ' { ’
. » ‘,’).. . . i .

Performance Check A: o o e

Diagramé; - Diagram b

The lWQ springs being squeezed by the hands are alike. .
. Whigch diagram shows the greater amount of force being apphed"
2 Explain the reason for your choice. '

. Remediation: The student must recognize (1) that a change has taken place in-the

naturdl shape of the body in question, (2) that there is a difference in the amount of-
change $hown in the twodiagrams, and (3) that this difference is measurdble by
comparison of the two amounts of change. Ask him to’ekplain what causes one ob-
ject to be deformed more than the othc (4) Reassess, using an alternate perform-.
ance check. . , ' 2 :

L

-r

2
Core
15

Uses charactegistics of operational definitions tordefine force.
. . A {

The student applics the characteristics of operational dcﬁnitions to define force. -
—_— » . . ‘
{
4

Student Action: Rcsgondmg to the effect lhdl a force can be detected by observing
the change in shape or motion that it causes in‘an object dnd can be mwsured by
det ormmmg the amount of change. : .

“ » e i ) -

Performance Check A: An operational definition answers two questions. - Write an
operational definition for force in which you ak\swcr those two questions.

Remediation: (1) Does the student know what an operational definition is? Assess
02-Core-10. See the remediation there aya first step, if nieeded. (2) Does he know
what is rctcrred to by the word force? For a definition and disoussion read pages 19
“through 22 in the text. (27} discussion of definingiforce opcratlondlly is included

“on pages 22 through 24. (4) Sclf-Evaluation questiom 3-1 should provide the student
with.the idead for an operational definition of force. (5) Reassess the objective.

«

1
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Remembers the questions that qperational*definitions answer, ' N
. - .

The student recalls that an operational definition of an entity answers the questions
about the entity, “How do I know I have some?” and ‘“‘How do I know how much |

lldVL"" ' “ | | . Ore

Student Action: Rcsgondmg in his own words w:th the Lqulvalents of (1) How dol
know whm I hyve some? and (2) How do! know how much I have?

Teacher’s Note: This concept grows stowly in the minds of many studunts This B ’1
. growth can be accelerated by the teacher’s making sure that the sclf-evaluation prob- |
lems and text questions are both answered qnd, if necessary, corrected. Reviewing
the concept several times helps to fix the idea in the student’s mind.
Performance Check A: Writ¢ on yi)ur' paper the two questions you would have to
answer about something it you wanted to write an operatipnal definition for it.
Remediation: (1) Have -the student study the text, pagés 22-through 24, and his
responses tosthe text and. sclf-evaluation questions. (2) After he has denesthat, ask
‘him this question orally. (3) If he still ‘fails. have him discuss the questian*with his
laboratory partners or another student. (4) Reassess the objective. '

>

.

Names the force acting on a force measurer. .

The student classifies the type of foree exerted by objects.suspended from a foree
measurer,

. L :
Student Action: - Responding with cither the term weight or the term gravity. Core

. R 3
Performance Check A: Two sinkers are attached fo the blade of a force measurer, ™ -
and the blade bends down. Name the force that is pulling on the blade.

Remediation: (1) Have the student study page 27 and>question 3-25, page 28. (2) A
Review the results of applying a force to an object and relate these to the change in '
shape of the force measurer blade. (3) Ask the student for another name for “*héavi- _
ness.”  Ask what happens when a he: 1vy object is hung on a force measurer. (4) Re- ' ‘
assess the objective with an alternate performance cheek. . : ‘

.«

v
. Names the foree acting to ehange the shape of an object.

The student classifies weight as the foree acting,in a specified situation, ~

Student Action: Respo ondin cnlhu that weight or that gravity is the loru acting.
(See the Rumdmlnon if the student responds with “gravity.”)

Performance Check A: John sat on a chuir. After a minute, the chair legs gave way
and John ended up on the floor: What force caused a change in the shape of the
,Llunr’ - , o
EKC " S - ¥ o L
_ I\ L _ ' | ,l " . :‘/1_ . . o
. : i ¢ .



Remediation: If the student’s response is _“gravity,” tell him that he is right, but be
. sure je-vees that “weight™ is another way of saying the same thing, If he does not
appear to see this, proceed with the Remediation outlined in 02-Core-17.

~  Recognizes the dil'i'iculty of operatjonally defining abstract terms. ' '

N

The student applies the concepts that the characteristics of these abstract qualitics
. are (1) variable and (2) difficult to detect or quantity, in-order to explain why ab-

Or stract terms do not lend lhunsclvu to being operationally defined.

Student Action: Stating in his own words that-¢1) the lerautcrlsuuﬁ of love, honor,

and heauty are not generally agreed upon and (2) there is no satisfactory method of' -

~detecting them or measuring them.  (Mentioning erther detection or measurement
should be counted as correct.) '

Performance Check A: Stale (wo reasons why it is dlttlullt to define opgratlonally
such terms as love or beaut s

. - Remediation: (1) Determine if he knows the definition of operational definition.

(See 02-Core-16 and its remediation.) (2) See if he can give you an operational *

definition for lore.  Can he be sure everyone has the same definition? Point out the
) difficulty of saying exactly what love is. (3) Explore the following two questions
. with him: “Can lore be measured? How?™”

v Y

-

: Recognizes that-a part is missing on measuring instruments. . ; '

' . ' 1 ..

;' The student applus the concept that most common measuring instruments havc
scales-which Iaullldlc the communication ()I measurcment. :

COre Student Action: S'l@l_t_i_l)_&_th\ll the instrumcnls noed scales.

\ .
" o . . . - )
‘ Performance Check A: |. (m& at the diagrams of measuring instruments. What needs
to be added to them so that y()u could tell your teacher yosur musmuncnt without

having to show him the thermometer. or the meterstick”

Thermometer

- T ‘ '! Meterstick

- .
: .
: : \ ' .
. , . . .
* .

a

Remediation: (1) lland the student a blank thermometer stem and ask him to*meas-

N - ure the temperature of a container of water. His'reply can be turned into a discus-
sion of the objective he missed. (2) Give thestudent a foree measurer and an object
to weigh, but no scale cufsl. Ask him to weigh the vbject witlr no‘t'urlhcr equip-
ment. As above, his reply can be used in a discussion of the objective.
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. Measures a fi)rce as the difference between two combined force readings.

The student applies procedures for measuring'a force ds the difference between two

ore

combined forces [magnetic force = (combined weight + magnetic force) - (combined
.. weight force)]. .« - (
/ Regular Supplies: | force measurer 1 6d nail ¥ ' o
: ' | thick blade . 1 flat-headed screw ' .
' : .| magnet I thumbtack * - : 2]
string 1-0-10 newton scale card c ¢

Student Action: Measuring forces and reporting step 3 as the difference between
steps 2 and 1 as he reported them. (The value the student gets is not critical, but his
procedure is.) ' ' : ' ‘ T
Performance Check A: Tic or tape a magnet to a string, as shown below. Hang the
magnet on the thick force mcasurer blade. Measure the combined weight of the
magnet and string. Number and record your results for each step of the following.

I. Record the combined weight of the magnet and string. :

2. Attach a nail to"thec magnet as shown. Pull gently on the nail untjl the

magnet releases it. .What is the force measurer reading when the magnet re-

leases the nail? ' o

3. How much force did the magnet exert on the nail?

Force measurer -

.‘ ] . A
String : ' !!
. Magnet
' N\ W T Nail ¢
N _ .
Remediétion:_(l)Scc Objective 02-Core-5 and its Remediation. (2) Pojnt out that
before the metal object-is brought neak the magnet, the force measurer reading indi-
cates the combined weight of the magndt and string. At the time the magnet breaks - y
away from the object, the force mcasdrer reading is the greatest and includes the
combined weight of the magnet and strghg plus the magnetic force. (3) This objec-
tive can be reassessed after remediation With an alternate performance check. _ °

i . Gy
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. Selects situations exhibiting forces other than gravity or friction. L
'R :
Ttie student classifies the situatidns whnch have-a force acting in addntnon to gravigy
or friction.

Cor e Student Action: Selectmg choices mvolvmg ongoing change of motlon
A: b,d, and e : : '
. . B: a,b,and ¢ : '
2 2 ) C: b,c,and e g : /\\

!

~

L

Performance Check A: List the letters of the situations descrlbed below in whnch
there is a force acting in addition to gravity and frlctnon
a. A motorcycle parked in a garage
b. A stone smashing through a window = -
. c. A sinker sitting on a shelf g
d. Two football playérs hitting head&x

. “ e. A washer lifted fr0m a desk ~ L . - '

L

Remediation: The student must know how to tell (a) whetb\:r a force is acting and

(b) whether or not that force is something other than. either gravity or friction.
(1) In a discussion of the examples in the performance check, give him an oppor-
‘ tunity to identify changes that occur because a force is acting (02-Core-12). (2) Dis-
: cuss these changes in terms of the force that causes them. Eliminate those examples
caused by gravity or friction. (3) Discuss the kinds of forces that cause the other
changes. (4) Reassess the objective. with an alternate performance chefk as needed.

A
2 . —1
g 1 . [d
- Remembers characterisqics of a standard for measurement. \'. . : s
CL | -vi'; . ' . .
¥ The student recalls that to be -a standard for measurement, an objeéct must be (1)
uniform ovcr time, (2) easy to dupllcdte (3) agreed upon, (4).0f a Lonvement sizg,

Ore and (5) reddlly available. i .
( : f ;

”

Student Action: Resgondmg with the effect of at least thrce ‘of these: (1 ) uniforms
, 3 - over time, (2) easy to duplmate (3) agreed upon, 4) of a convenient size, and (5)
N
: . reddlly available. . | . o ' /

Performance Check A: List four things which shlb'ufd be true of an object if it is to

be used as a stdnddrd unit of measurement., ) .

Remediation: (l) Have the student review pages 31 through 33 i in the textbook and .

his answers to the qucstlons and make a list of the chara€teristics of standard

- calibration objects. (2) Look at his list, and ask him about each characteristic.
What does it mean to him? (3) If he has not found them all, help him complete the
lnst (4) Ask him to check his response to Self-Evgluation question 3 8.

I+
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Selects the better measuring instrument, ; .
The student applies the concepts, in selecting a scale for use, that a good measuring
instrument has a stable reference point and reproducible equal unit intervals.

Student Action: Selecting the correct scale and s stating in effect that (1) it has a
stable reference paint and (2) the unit intervals are regularly spaced.

- A: Scale A

B: Scale B R . .

IC: Scale,A ' !

Performance Check A: Sol was given:two old and uncalibrated spring scales, A and
B. He calibrated each spring scale two times. The two drawings below show the
results of his calibrations for each scale. Sol must usc-one of these two scales in an
experiment. v '

I. Which spring scale should he use?

2. Why?
Trial 1 _ E@S Trial 1 EES
Scale A : Scale A ::.. - #Sale B Scale B
‘ b .
0 ; :'-0" . N 0 (3 0
_9. ,___ﬁ-\ : ‘QP- n > .
h——-1 . maand 1 \1
| 2 2 L 1 L 2
|3 3 : — 3
- 2 '
| 3 —
. 4. 5
— 5 L. 5 F 5
- L i L ) ¢

- 5 || §

Calibrations for Scale A *

T

Callbratlons for Scale B

..

Remedlatlon (l) Ask the studcnt to find two differences in the calibrations for
scale B (calibration points clmngcd 7€10 dmngul) (2) Ask whw he thinks these
differences occurred. (3) Ask if he thinks he could depend on such a scale. (4)
Ask if scale A had those groblems.

w v

19
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ExC
Oé,

'Recognizes the advémtages of sbbdividing units into tenths. Lo

The student applies the concept-that subdividing a unit into ten equal parts makes
reporting and using the measurements easier than any othu subdnvnslon because of
our dcumdl numbt,r system g

Student Action: Respomding to the effect that ten subunits are casiest, because

of our decimal numb‘cr system, both o use in math computation and to report.

Performance Chack A: In this course you often make several measurements W}\ich :

you aré then askcd to multiply and divide. Supposc you were to use the scale &ve-

‘low. . L '
I. Would it be easiest to report, multiply, and divide the measurements if the
., units on the scale were divided into 9, mto 10, or into 11 subunits? :
2. Why?

Remediation: (1) Ask the student to solve this problem: John measured the length
of his pencil with three rulers. The first ruler (A) was divided so that ecach inch hag
nine parts, and the pencit measured 7 5/9 inches. The second ruler (B) had ten pafts
per inch, and the pencil measured *7 5/10, which, of course, is 7.5 inches. The third
ruler (C) had eleven parts per inch, and the penul measured 7 6/11 inches. John
wants to cut the pencil into three equal parts.  How long should each part be as
measured by cach ruler? (A: 2 14/27 inches, B: 2.5 inches, C: 2 17/33 inches.)
(2) Then ask which ruler yiclded measurements which would be easiest to use, and
why. The sccond ruler should be used because the pencil can be divided easily into
three 2.5 inch segments. (3) Study page 309, Excursion 6. (4) Reassess, using an
alternate performance check.

[

-

‘Selects the scale that can be read with the greatest ageuracy.

w : . . ’ ke

The student applies the coneept that the more subdivisions there are on a scale,
the more precise are the readings that can be made with it.

Student Action: Selecting the 1/10 scale and s (ltmg in effect that more subdlvmons
make scale readings more plcusc +
‘A: Scale b
B: Scalea
C: Scale ¢ ) S _ -,
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Performance Check A
. From which of the three sualeq below could you report the most accu-

L ratc measurgment of the distance,from A to B? T ey SRR
2. Why? ‘ :
. : t
A .
o ! 1. i 2 3
Scalea | : | - ’i J
A ) : -
: 1 11 j i B
Scaleb |1 t 1 1 ! 1t J-0 01 80 8 ded 1 81 1 00 111 11
/ | A ‘ I'- ¢ - . ' : .
; 0 - 1 i ’ 3
' Scalec L 1 - L | . j | ]

Remediation: (1) Give -the student a scrap of paper 2 3/8" long and ask himto
report its length as measured on cach of the three scales in the check he used. (2)

Ask him which measurement®he feels is most accurate and why he thinks so. (3) If

his response is unsatisfactory, look at his response to question 6-16 in Excursion 6

and discuss this. (4) Reassess the objective with an alternate performance check -

another day.

Reads scales in decimal units.

The student applies the process of reading scales in decimal form.

Student Actlon RcQortmg designated readings to within *+ .05 um\ts on a scale.

marked in tenth units and to ‘within +.1 units on a scale marked in half units.
A: H-2.75t02.85:1-4.20t04.30;N-3.5 to 3.7, R-4.%:t0 4.9
B: F-245t0255:D-472t0482;M-3.31t03.5;5-5.1t05.3 3
C: H-2.75t02.85,K-5.00t05.10;N - 3.5 to 3.7.P:42t0 44

»

Performance _Check A:

—
+——T
@]
loe]
-
O

N
w
-3

Scale 1

Report your answers to both questions below in decimals.
[. On scale 1, what is the reading at H? At [?
2. Onscale 2, what is the reading at N? At R?

. . s, e ,- B B
o -
. P I v VY et ]
Ll # , oY . ..—l.-, ()
. N N . N toA

a L N ]




. Remediation: (1) Give the student the same performance check he has worked on,
but ask him to give )}’ou the readings ordlly. Try to determine whether it’s prdc{ice_

R

" SN +'* _he.needs or remediation in the basic procedure of making a reading on ‘the scale,
’ _ (2) Assign remedial work accordingly. (3) When you are satisfied that he's ready,\
N Y reassess the objective with an alternate performance check, - )
3 Knows man’s role in making standards for measurement,
The studen_&Qz&nlls that the size of a unit of measurement is a matter. of definition

by man. .
X y Student Action: -Selecting the one entry which indicates that the size of the unit is -
' defined by man. ' y 4 '
r A: d
B: a
C: ¢

Performance Check Af' Write the letter of the best answer. When the size of a unit
of measurement such as the meter was first determined, it was ,
. a. discovered by scientists. . /
) . ' ' b. taken from a list of standards passed down through the years.
. naturdlly sct by something in nature. I
d. set by a group-of men who agreed on its size.

-~

2]

!

Remediation: Have the student restudy Excursion 7 and answer these questions:

: . “Who fixed the length of the yard? What government set.up thie metric system of
. measurement? In your answers to those questions, were the standards set by men,
. nature, or God?” v

Knows why standard units are used in preference to b()dy-lcﬁgth units.
. n Y .

[y

v o

The student recalls that measurement units& based on body lengths vary, whereas
standard unifs always have the same value, - . ' )
XC '« Student Action: Responding in effect that, (1) the values of body-length measure-
. .+ ments vary and (2) the values of standard units do not vary. o
o ; ' Performance Check A: ‘the palmi is a unit of length based on the width of 4 man’s
N and. The digit is'a unit of length based on the width of a man’s index finger.
' I, -Why aren’t measurement units such as the palm and digit used very much
today? :
. _ ‘ "2, Why are standard units such as the meter and the gram used instead?

Remediation: (1) Have the student restudy page 3106, Excursion 7, and answer the
questions:  “Why aren’t parts ot the body good standards. for measurement? Why
are standard units based on such thimgs as the iron ulna and the meter more depernd-
able?” (2) Reassess with an alternate performance check another day. ‘
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lnterprets a graph of inverse’ relatronshrps

The student apphes the rules for mterpretmg reglons of ldrge and sman changes of
inversely related variables -

Student Actlon. eleetmg the worq optron to. oontorm w1th Xhe'rule above
A: 1. targe, 2. small
B: .I. large, 2. small
C.. l. large, 2. _small,

o
t

_Performance Check A: The bnghtness of ‘a lighted bulb was measured with 3 light
meter at several drstances from the bulb. The data were graphed as showp-below. . -

Notice that the light brightness decreases as the distance increases. ¢
Compare the change in brlghtne'ss between the distances of | foot and 2 fect with-
the change between 4 feet and 8 feet. Choose the words which correctly complete
the 1ollt)wmg two sentences.
- . When the bulb and metegafe: close together a small change in dlStdnCC
- produees a (large) (small) change in brightness. :
-~ 2. When the meter and bulb are“far apart, a large ehdnge in distance pro-
“duces a (large) (small) change in brightness.
60
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BRIGHTNESS OF LIGHT (in foot-candies)

] !
0 1 2. 3 4 - b 6 7 8

. BULB-METER DISTANCE {in feet)

Remediation: (1) In a conference with the student, try to make it simpler for him
to sce the relationship by asking him (a) to record the change in brlghtness shown
on the graph for the change in distance from | foot to 2 feet and (b) to record the
change shown for the change in distance from 4 feet to 8 feet. Then ask which
--ehange is greater, Ask whether the greater change occurs when the meter is close to
. the bulb or far away. (2) Ask the student to check his answer to Self-.Evaluatlon

questlon 3-12, (3) Reassess the objective another day. R
. . , - -+ P R o - .
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Chapters 5 thru 7 ',_Perfmmance Check

-Excursions 9 thru 14

R Summary Table
Obigotive N;meor Obijective D;as'cription .
03-Core-1 | RecogﬁiZes the relationship betWéen work done and the method of .d:oing*it
03-Core-2 Measures short distances in meters.
03-Core-3 Converts quantities frgrn one metric unit to énother L y
Olé-Cor;a-l_l S Names the metric unit fof méasuring w&k'
| »03-Core-5 Measures work done ) ' o
03-Care-6 L Defines work opera_tior'\ally ) ]
03-Core-7 l\;ames the process of applying a force ove.r_:'.a dist.a_n'ce | ' : |
03-Core-8  Selects the quantities used in calc'ulatin:g.work - ”' g o .
.03-("Jore-9; Matches the terms system, subsystem, and component tq their definitiqns
- . L a KN4
03-Core-10 fLists components which mak.e up a subsystem. . 1
03-.('Iorf,f-1.1 Selects diagr:ms 6f systems and defends his choices : o R - 4
03-Core-12  Selects Sl;bsystéms of a system - ’ ) - 9
03-C(3re-13 - Recognizes :(;1e relationship betwé;zr_\ ,work and systems R . ) I
O3;C§re~14 ‘Selects input a__n,d oufput componen';s. A T }
03»Coré-1 5 Names the source ;f inbut wo-rk-and the reclipie?\'t of output wqu in a.system ﬁ
63-Core-1-6 . Selects quantities and c;aI::Elates input an;)utpu;"wérk . j )
‘03-Core-17 - ~ Predicts the rglative amount of input to output work on a_balance ina systerr'1 -
O3-éqre-1f3 | Awverages three decimal numbers -
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Objective Numbsr Objective Description , __7
n * ) L] " * > -
" 03-Core-19 .Recognizes the value of avéraging measurements '
03-Core-20 - Explains variations in repeated measurements
' - ' 41
03-Caqge-21 Predicts data from a graph , v
Ul 03-Core-22 Names the force resisting sliding 6bjects .
, 03-Core-23 .  Remembers why output work is less than input work .
ary o~ ) ] °
RCRPE 032Core-‘24 Remembers the cause of the heating of sliding surfaces - *
.. .,x- :‘A . . . .
7 "1 03-Core-25 Predicts the effect on friction of adding weight to a sliding object
r e A = :
s E 'f_'ia'B_-Gbre-Z'ﬁfﬁ Recogrizes theerror of having twe in_depehdent variables in an experiment "
S - A : : L - ) ' .
i~ | 03Core-2P -|' Names constant and varying variables.in similar situations
' |- 03-ore-28 ;- -I| Selects the variables not held constant.
o 1:03-Carg29 Names variables to be controlled in an-experiment .

\‘,_ ~03-Exc09-1 = tRecognizes the distance-force relationships of a single movable puliey -
RS DT S : . - - ' -
" T n . _'11 "' ':’::\ . - - . L . - .

o | OFExc 38 T States the effdcts of pulley use on input and output.forces, distances, and work
SN -, 03-Exc 1T B -ﬁecognizes the effect of slope on the force needed to slide objects up an incline ‘
Ns fEF A, ol B .
;-' - i;ﬂ.——‘ﬁ > dtl'v - w --. R ; —
2o |- 03Fxc 1 9,1 3. | Determines moments:and the direction of motion I A
: s LS - ' ’ -0 ) | .
R L T ' , -
\ - N k-"‘OB-E-,i_gc 131 = Computes the average of mixed numbers - X o
-:' }- ;f.} 2 : - — v it < ™Y "  ———
A ( .‘WQB-Ex‘c 14-1 Recognizes the constancy of weight frictiqn_on'a rectangular object
S e - . — —a— —
“ - | 01-Core-3R "Recognizes variables as changing or affecting activities '

N )
)
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Objective Number | Objective Description “ ' |
01-Core-6R Explains applications of influence output in terms of influence input
01 ~Cpre:7R ' Matches terms system, subsystem, and component to definitions

01-Cbre-11R..

A
Kl

Selects advantages of using data tables

.01-Core-14 thru 17R

(Arithmetic skills)

o

01-Core-18 thru 22R

o *

(Studerit’s responsibilitfes)

b ad

02-Core-7R

Plots coordinates and drgws 3 line on-a grid -

02-Core-10R

Uses a force measurer correctly

02-Core-12R

Describes the l!inds of change force produces on objects

‘e

~~

g

02-Core-16R

—p—

“Remembers the questions that operational definitions answer

e -
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Recoghizes the relationship- between work done and the method of doing it.

The student- applies the coicept that the amount of work done on an object is inde-
pendent of the method of accomplishment.

Student ction: clu,tmg the entry which indicates that the same amount of work
is done repardless of the, m mcthod of accomplishnfent,

A:d

B: a C o Co

C: b ' o

Performance Check A: How can you lift a- 40 Ib box from the floor to the table
with the least amount of work peing donc on the box? Sclect, the best ansyer be-
low. . ' ' :
a. Lift it with your hands. : o =
b. Push it up an inclined planc.
“¢. Use a pulley and a rope. -
d. Any wuy you do it, the work on the box is the same.

‘Rerﬁedlatlon (1) (‘hcck Tablc 5-4 in the Student Record Book to sce if the stu-

- dent’s answers are nkarly cqual in all three cases. If so, determine whcthcr the stu-

dent has thought this through before. The text discusses this on pages 49 and 50.
The- coneept is diametrically opposed to some students’ intuitive grasp of the idea.
Many studentsmay need to be led to an understanding of it. Hopefully most will
aceept the idea. (2) Self-Evaluation Cheeks 5-4 and 6:7 deal with the same concept.
You may wish to review the student’s responsés to them.

x I

03
Core

Measurces short distances in meters,

-~

s . . M . . . N
I'he student manipulates a metric ruler to measure distances in metric units between

pairs of specified points,

Regular Supplies: * .1 metric rt‘llcr or meterstick calibrated in centimeters

Student Action: Mcasurmg and r cportmg the distance betwcen the spccnflcd points
to 0,005 meter in all the three cascs.
A: AtoB -0.1521t00.162m;CtoD -- 0066t00076m E to F- 0.026
N to 0.036 m
B:- B to C - 0.054 t00064m DtoE 0.031 t00041 m; AtoE - 0.067
to 0.077 m
C: A toD - 0.043 t00053m Dtol* 0056100066m,Btol* 0.051
to 0.061 m -

- 4,

L j{eﬂorrﬁanoe Check A: McaSure the distance between cach of the three pairs of

yints, and scecord your answere in meters, .
i, AfoB p '

2. Cto D _ .
3. EtgF . ' : 2 7

-~

.ol

Y
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Remediation: ¢1¥ Can the student use a meterstick to measure? See Objective
01-Core-9 and the Renediation for it. (2) Can he convert ¢m to m and m to ¢cm? If
not, then: (a) point out the conversion units in the middle of page 280 (Excursion
[), (b) teach him how multiplyingg measurcment by the conversion factor changes
-the unit of the measurement, and (¢) gjue=him a couple. of practice"'éon'vcreions to
make from g to m, (3) If the slll(m«» (lntlwlty in rounding off numbers to -
the ngarest 0.01 'm, refer him. to LX(,lll'SlOl] 2, page 285, '

Converts quantitics from one metric unit to another, " )

The stuclcnt applics the rule that thuc is a conversion factor of 100 units thWt,Ln
onc meter and.one centimeter. _ ’

Student Action: Moving “the (Icumal point two p?aus to the left to convert centi-
meters to mctcrs and two places to the right to convert meters to centimeters in at
least three of foyr cases. One error is allowed,

A: 0.07m;70 cm;0.32 m;420 cm

B: 380 ¢m; 90 ¢m;0.75 m;0.08 m- :

C: 290 ¢m;0.72'm;0.08 m; 410 ¢cm - o :

Performance Gheck A: Make 1hc changes asked tor in cach of the tollowmg CASCs.

. [. 7cm= . m , N
2.07Tm= cm P . o
3.32cm= ___m A ‘ . SR A
4, 42m= _ m ' '

Remedlatlon (1) Point out the conversion units in the middle of page 280 (bxeur— _ L

sion l). (2) Teach the student that multiplying a measurcment by the Lonvcrsnon'.:..“ - S
factor changes the unit of the measurement. (3) Give him a few conversions to make -
both from ¢m to m and from m to cm, or ask him to reevaluate his responses to Self- :
Evaluation Check 6-2. S A

<
a

Namds the metric uni{for measuring work,

. Te

The student recalls the unit newton-meter as the standard metric unit used in 1SCS

: -1
» » . ‘
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¢
tor measuring work.

Student Action: Naming_; the unitv newton.meter,

[y

Performance Check A: What is the metric dnit usad in ISCS for megsur'mg work? |

*

Remedlatlon Textbook returcncu. to thc unit. newton meter are tound on pages St,
52 6‘ dlld 63 . 8 T

v
A -

‘Measures 'work donc." " C T .

a4
¢

" The studunt applics the Lonu,pt that work is the product of a force and thc dnstancv

through which it is applied. . N
Regular Supplies: 1 force measurer 1 spinigig n,
‘ «| clectricity measurer base | cart )

Special Preparations:, Since -desk heights and equ.ipment weights vary from school to
school, it is necessary for you to perform the activity in each item and calculate the
tolerance for cach answer. An electricity measurer base is used in 03-Core-5A, a
spinigig in 03-Core-5B;-and an ISCS cart in 03-Core-5C. Record your answers in this
booﬂm tllL space provndul under Student.Action. '

Student Action; Mea\urmg tlm dlstanw lifted and the iorw uscd calculating thc
work done, and reporting the final result to within a tolerance range of 5‘7’0 o% the
value obtained by thu teacher.

A: : S °

C:
Performance Check A: Find out-how niuch work is done when you lift an electric-
ity measurer base from the floot to your desk top. Get the equipment you need to
do this. Record your measurements in newtons and meters, and record the answer
in the correct units. '

I .

Remediation: (1) Ask what must be done to nyeasure work, Does he know what

measurements are needed?  See 03-Core-7 and 93-Core-8. (2) Did he successtully
make these measuremients?  Sec 02-(‘oru 2 and 03-Core-3 for distance measurement

: dmgnom See 02-Core- -4, 02-Core-9, and 02-Core-10 for force measurement diagno-

01-Core-14. of

SiS. (1‘) If his crror laysin multiplication of the qu‘mtttlu. see the chmdlatlon for

Defines work operationally.
The student recalls that work is operationally (ldlmd as the produut of a force und

the distance tllrough which it is applicd,
e -

Student Action: Responding to the effect that work is the product of a ferce times

o) G2
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the dlstdnce through which thc force is applied. Also acceptdble though less de-
' tailed, is the answer that work is the product of force times dnstance

Performance Check A: Write an operational deﬁnitioh for work. ‘

[
S

Remediation: (1) Check the studemt’s response to question 5-18 in his Student
" Record Book. Discuss his response with him. (2) Does he recognize what an ‘opera-
tional definition is? If'he doesn’t, see the Remediations for 01-Core-13 and 02-Core-
16. (3) Have the student study pages 51 through 53.in the text and tell you hoWw he
" figured the work in Table 5-5. You might want to assess objective 03-Core-7, or ask
the student to reevaluate his response to Self-Evaluation Check 5-3.

L
. — — Q :
Names the process of applying a force 0vcr a distance.
The studult classifics a situation mvolvmg the procus ot exerting a force over a dlS—
tancc as mvolvmg work, .
Student Action: Stating the termy work. Core
Performance Check A: (‘omplctc the s'cntcncc below., .
[
Helen Lifted the Ldl‘t from the floor and put lt on the table. . Her science classmates .
said she was doing ..__ on the cart. ' - . y
RemediatiOh' (1) Have the student review pages 50 through 53 in the text and his,
rc‘sponsc to question 5-18. (2) Ask him how to mecasure influence. See if he can )
then substitute work for influence in his vocabulary. (3) Return to the item he !
missed, and find if he knows what ‘mcasurable quantitics (force and distanee) are \
rcprc%ntcd in the item. (4) Then ask for thc term tlmt describes moving something .
by exerting a foree over a distance. : LR
i ‘ ] .
- Selects the quantities used in calculating work. . . .
“The student applies the rule that force and distance are the only quantities that ap- - =
ply to the direct caleulation of the amount of work done o1l an object. . -
Stqder&ction: Selecting measurements of the applicd foree and the distance the Core
object i§ moved. . : :
Ai band d . o - \

"B: bangd ¢
C: wand b

Performance Check A: A force mcasurer was used to pull a box across the floor.

‘What measurements below would you use to measure the work done on the box?

B C hoosc as many as are needed. Do not caleulate the work

' aThe box moved for 80 seconds. N

bi The box moved 100 ¢cm. a

L The gpeed of the box was 1.25 ¢ per second.

d. The box required 8 newtons of force to-be moved,

.

; . ‘ 02
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‘Remediation: (1) If the student selected the speed entry or the time entry, have him *

study pages 51 and 52 and.tell you why he should not have made that: selection.
(2) Ask if he now knows the entries needed. - -(3) If further defmmon of the terms
uscd in calculating work is needed, see 03-Core-6.

~
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Matches the terms system, subsystem, and component to-their definitiohs.

N . , o
The student. classifics definitions for the térms system, subsystem, and component.
(of a system),’ :

Student Action: 'Match"ing the terms system, subsystem, and component (ott"a Sys-
tem) with their respective definitions.

[3

A l.e 2.¢,3. b )
B': l.¢, 2.d,-3. a .
C: I.d, 2. ¢ 3.

Performance Check A: Match the terms system, subsystem, and component with

theit definitions. Write the numbcr of the turm and the letter of the mdtuhmg defi-
nition on your answer shecet.

Terms ' , Definitions -
1. Systemn’ . ) “'a. A person who fights.anothei
2. Subsystem © b.-An object that is part of a system

3. Component (of a systcm) ¢ Agroup of objects that interact
: directly within a system
d. A group of objects, such as a hat,
a book a feather, and 4 clod of dirt
A group of objects that mtcrdut
Wlth cach other.

Remediatjon: (1) Sce the Remediation for 01-Core-7. Have the student review the
discussion in Chapter 1 and on page 59 in Chapter 6. (2) Check his understanding
with a performance check from 01-Core-7, or ask to reevaluate his response to Self--
Evaluation Check 6-12. , -

Core
10

Lists components which make up a subsystcm.

"~ The student appllcs the definition that a component of a subbystun is any onc of

aset of objects which directly mtluuncc cach otlrer,

1
Student Action: Listing any four parts of the system which dircctly influence cach’
other. ‘ ‘

. Performance Check A: Muc uscs the system shown to Lift huavytrlu,k tires, List

four Jabeled comnponents which form a subsystem in Mac’s system. .

6 ¢
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Remediation: See the Remediation for 03-Core-9 and 01-Core-7.

Al

Selects diagrams of systems and defends his choices. : .
3 v
The studcnt applics t)‘uc ddmltlon that a syslcm is a group of objects that interact

with each other. / '

Student-Action: Seledmg} thc two dldgl‘dms which represent systems and s tdtmg the CO e '

effect of the definition that a system is a group of objects that mterdct “with each . ‘
other, . - / -
A: Diagrams a and b ' - ' o / -
- B: Diagrams b and ¢ ' ' / :
C: 'Diagramsa and ¢ . L : / -

Performanoe Check A: Study the dnagrdms bclow
. List the#etter of cach diagram which $hows a single system e
2. Explain why any diagrams you chose represent systems. ' S S 4

e

L o ) I 24
v

R
~v g
(XX}

" Diagram b .
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Remediation: See the Reme_diations for 01-Core-7 and '03-Coré-9;

Iy I

Selects su_bsystems of h‘{éy'stem. o

. . \ B 1 _.
" The student applies thc concept that subsystems are sets of components in ’a system
which interact. with each other dlrectly ;

Student Action: Indicating the sets of components which constitute subsystems and
stating the notion that subsystems are sets of components that mtbrdtt directly w1tJ1
A T :
 cach other, . _ ;o .
. ‘A: candd : . R
B B: aand ¢ _ - o :
C: band e '

.

. S

Performance Check A: Study the dmgmm of the clectric drill.
" 1. List cach of the scts of u)n‘lponu]ts listed bc,low which cam bL conmdtred

. a subsystun :
l*xplam why you sclcctcd the scts you dnd

v

IS
,

-

c ’ _ _ Chuck o -
: - s Ring gedr E ., Drill bit .
» . ¥
Terminals: .
¥ _ Motor C ]
" Drive gear
) B | : o
' Plug Drive shaft
. .
i Prongs \ . s .
. . Cord - Yo \
e Components . ‘ ’ :
" a. plug, motor, chuck - d. ring gear, chuck, drill bit
b. prongs o _ ¢. prongs, cord, digve shaft
¢. motor, drive shaft, drive gear ‘ '
Remediation: Sce the Remediations for O1-Core-7 and 03-Core-¢
.o - - " j:
. Recognizes the relationship between work and systems. T
_ The student classifies the W()rk-relatpd characteristics of systems. . e

v

) Stugdent Action: Sticctfhg the phrases “transfer input work™ ahd “use input work
to do useful work™ and no others, . § o _

A: b and ¢ ‘
B: band d
C: aand d

R
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Performanoe Cheek A: Select the phrases which descrnbe the relatnonshlp betWeen
work and systems. A*system can
. a. be its own source of input work.

b. transfer input work. )

c. use input work to do useful work.

d. operat¢'with no input work. .
Remediationg Se¢ 01-Core-7, 03-Core-9, 03-Coré-__l 1, and 03-Core-18. )

—h—— —- - —

7 Selects input and 'output componcnts'.

L

The student classifies components in spe(,lfled systems dS mput and output compo-
. nents..

)

-
b

'Student Action: Sclectmg the input and output components

/‘\

]

.‘?F‘.’>

N B
l.
I

ow
NNN
> O >

\,

’ <

Performance Check A:" Look at the diagram bélow. The hammc.r (C) hits the\board :
(B) and drives the weight (D) up to hit the bell (A). \ A
. I. Select the letter of the input component, '\\'
2. Select the letter of the output component. '

-. \

Remediatiori: (1) Sec 01-Core-7, 03-Core<9, and 03-Core-12. (2) For input and put-
put components, refer to the text, pages 59 through 61, and (3) review the studcnt s

)

responses.to the questions.on those pages. _ ‘-

o

Names the source of input work and the rccipi'ént ‘of output work' in a system.

4

F he student classifics what is doing work on a spumf:cd system as the ipput source
and what thc system is doing work on as the output rouplent

Student Actlon Indicating the mput source and output receiver, Core
A 1.D,2A - | ' | |
' : l. D, 2. A : . ‘ ) ’ .
1.C,2.D . ' -' - ‘

.(}?



. [ ’ - . ’ . _
- b R F3 P N >,

Performance Check A: I'ﬁ the. d lZgram consnder that the ball (A), the balance board

(B), the log (C), and Iggy (D) rhake up a system, After the appropriate numbeys,

“write the letter that identifies the source of the input work in the system and the- let-
ter-that identifies the object on which the output work is done.
1. The input work is done'in the system by ___ _. j; _ R

2. The output wqrk done by the system is done on ___.

LY

Remediation: (1) See 03-Core-14 to determine the student’s ability to define and
ldLntlfy input and output components. (2) Refer to page 59 in the text for defini-
tions of input and output work (3) Review the student’s response$ to questions

-6-8 through 6-17. ' ' - -

Selects quantities and calculates input and eut-ﬁut work. -

The student applies the concepts that input work is.work dom, ona system output
work is work done by a system, and that the work done is equa] to the amount of "
toru, multiplicd by the distance over which the force acts. - ° . S

Student Action: chortmg the input-and output work done. .
A: 1075Nm2065Nm e ,
B: I.1.6 Nm,2. 1.4N-m ° - '
C: I. 1.O8.N'm, 2. 0.92 N-m :
(Any answers within 0.1 newton-meter of the above are acct,ptable )

’

Performance Check A: In the diagram below, think of the balance arm as a system. |
The force mgasurer shows a reading of 3 N and was mqved down'0.25 m. The 5N
weight movul up 0.13 m. : ’
. How much input work was done in the systcmn?
: 2. How much output work did the system do?




'. -
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'Rgmedlatnan (l) %c (ﬁ—("(m 8 io'nftlu' abthly lo sclwt the propcf qlmntmus for’
: 5 and 03-Core-14 for tle abgllty to define and--
- identify’ inpet and: ‘ouiput work and (mnp(mvnts (3) Sec ()I~( ore- 14 if the studcnt s

mthmctu,nl unlcuhtm n 1s t.nulty :

“calciliting works (3) Scc 07»( ore-1

L -’1' N

v

.ﬂ,. -

e

'4

T

J'.' A c"

'7:_,",'.‘. Ry -8 d

' ...Pn dlcts thc ru,hﬁve dmoun't pt mpuf fo: oulput work on a h.tlanw in-.a syslcm

i T he $1W1Lnfdppllt"\thc wnwpls th‘lt,mpuf work s ledyS g,rcatcr than oulput w0rk
T a»nd thit WOrk cqualt; torw Simes dlstanw '

Student Actaon. Se ‘Ll#b thc msponsc Whth nuhmtcs lhc mput work ter be just a
little bil-gr catcr»'than thc output work

v, "‘;—-,‘ C: d.

] .
. .-

look ut the dlgyam ol an ¢qual-arm l)alange below. Jim

n Performa’nce Cheok A
"‘ff . pullad houk ‘A, hﬁlnb the 2
hc Jlmd dong on-theé’ system.
% . st a llt“(, bit-less than 0:8 N- ‘m
-'-'.;"‘ _ l ExacHy.0.8° N’ -
¢ Just a bttle*bit-more than 0.8 N m

N weight 0.4 m. He wonderéd how muﬁh inpuf work

‘What 13 the begt aswer that you could, give him? *

o o (TS m’)powblé to say. since 10 !méb»or distance mcasurcmcnls were o,
oS nl.ulc ot t]fc lnput ‘work of llu systom- :

‘9.

Remedlatlon (1) Scc (H( ()]’L 1.5 for thc ah;hty lo ld(‘,n(lly urput wm'k 10 dml out-
S put work Ylom a syStgm’
- ~ work cquals force times dlshmw' (3) Relcr to pagc 64 of thg tt,xt i'or a dlsuussmn
' o[ thv u)nu,pl tluﬁ mghon mwku oulput less than-input. : ‘

(’) ‘wc ()3—(‘()rc~() !()r the operational dcfmlllon of wurl\
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Averages three decimal numb_crs.

Thc student applies mdthbmatl(,dl procedutes to fmd an average. — o
Student Action: chortmg the average of three dcumal numbgers within, the range
of +0.1 for at Jcast'one of the two cases.
CA: 1.3.4103.6,2. 371039
B: 1. 2.4 to 2.6, 2. 2.5 to 2.7
C: 1.1.9 to 2".1, 2. 2010 2.2 S

Performance Check A: l md the avcragc ot cach of the following two stts of num- |
bers.”Show your work. :
o1, 2.3,4.5, and 3.8
2.4.1,3.0,and 4.3 ;
Remediation: (1) If the student misses one response but gets the other correct, give:
him credit, but check to see that his procedure is correct. (2) Excursion |3 is de-

- signed to teach this important process. Yol may want to refer him toit. (3) You

can either rccvaluatc his performance with an alternate check or ask the student to
check his answers to Self-Evaluation Check 7-1.

i)

T

Recognizes the value of averaging measurements,

.

The student applics the concept that the average of several measuremeats is probably
less in crror than individual measurements because the variation between individual
mcas'urcmcnts' is balanced in the calculation of the average.

Student ‘Action: Rcspomlmg to the effect that an average value is probably less in
error because mdnvndual variations in measuring are balanced in the uluulatnon of-the
average, ' . '

Performance Check A: Gcorge punched a hole in the bottom of a paper cup. He
tricd to count how many drops of water fell from. the cup in one minute.” His data
from several trials are shown in the table below. Why is the average of 4(’:r0ps per
minute probably LlOSCl‘ to the dLllldl Lount than the mdnvn(lual figures Tdr the six
trials? ' :

. T'rial - | Drops per
\ : Minutce
" ' I 44
> o
T 3 45
4 48
] : 47
0 45
‘ Average | 40 ,




.
[ N -

Remediation: (1) Review the last paragraph on page 357 in Excursion 13, and pages '

71 and 75 in Chapter 7. (2) Be sure that the student understands the difference ,

between errors in measurement which are unavoidable dnd mistakes which are . ..
Ldllbcd by ml\l'Cd(lIl]t, of mqlrumenls ' . 1 : S

Explains variations in tepeated measurements, « . . S .

The student applics th concept that it is impossible to eimimte all CITOrs in meas-

e

urement, .

" Student Action: Rcspon(lmg to the effect that it is impossible to clnmmtc all crror@; Cdre

m mcasurumnl

£
. . ¢ X 9 v
Performance Check' A: Six scientists measured the length of the same stccl rod w:th ' 2 O
© the same meterstick. They got the following data. -~

.

Scientist Length of Rod _
(in ¢cm) - ’
| > 738
2 139 -
| 3 o740 > '
: 4 74.0 /
'\ | . ) .1. _ 5 ) . 73'() ’ ’“'.t \
O b o 74.1
AY

Why shouldn’t they all expect to get the same measurement for the steel rpd?

Remediation: (1) Suggest that the student read the material at the bottom of page
357-and answer questions 13-7 through 13-13 in Excursion 13, Allcrnalivcly‘. you
may wish tosuggest that he check his response to Self-Evaluation Check 7-3. (2) Ask
the student to look back at Table 6-1 on page 63. "Ask him the qu%stlon “Would

repeating mcasurcmulls of force and distance give ex ac,lly the same resalts?” If the .
student says ‘yes,” ask him to try it and see. ' o .

Predicts data from a graph, _ '

The student applics the procedures for extrapolating and interpolating from a graph.

Special Preparatlon You will nced to Imvc available cither appropeiate grid papcr
or duphunlcd graphs with axes labeled, pomls plotted, and line drawn as in the one
T -

below.,




L
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Student Actlon Re@rtmg extrapol&ted v:dues for npmbem i and 3 and’ mterpo- )

lated values for numbers2and4 ‘ '=:- ¥ ,
A: 114010 16.0g, 3 lOto30g,3 i75tol95g,4 6010808
B: 1. 265t02853,2 65to8Sg,3 16,5to 1858,4. 11.5t0 13.5¢
C: 1. 165t0185g,2 (15t085g,3 215tb‘235g,4 lSto3Sg :

e

Parformance Check A: Get from your tcdohbr ¢ither a copy of the graph below or

grid paper. (Qn grnd paper;- copy the graph below, label the axes,#plot the pojnts,
and draw the line.) Using the graph find the mass in grams of the following.
1. 9sinkers

2. Isinker = ) ‘ o '
3. 11 sinkets . : - ..
4. 4sinkers 30 - :
¢ 25 '-
28 ' ’ }
220 ,
- S
. Tz
72 ‘
210 / . ;
. 0 2 4 6 8 10 12
S NUMBER OF SINKERS. :

a

" Remediation: Assign Excursion 5. Check the student’s response to.questioft 5-8.

Also discuss his responses to questions 7-17-and 7-18 in the tcxt Excursion 4 may
be assigned if the student has trouble with graphing.

T

Names the forcc resisting sliding objects.

The-Student classifies friction as the forec acting in situations involving slndmg ob-
jects.

Student Ac.tlon ammg friction as lhc active foree,

Performa;\ce CI)eck A: Juan attached his force measurer to his science fex thook.

e then pulled the book across his desk. ‘The force measurer rcadmg as the book -

‘mQved Wbng was 9 newtons.  What is the name of the force he was mwsurmy
&

-~

.

-'Remedlatlon Have the studypt review pages ()7 and ()8 and his responses to qucs—

tions 713 and 7-4..

L



‘

&
N

—ers. (3) Apply to a new situation the notlonk(h.lt the
increased, and ask if the amount of friction remains the same, increases, or decrecases.

Student Acti,on: R_cskmnding that friction is the forcee responsible.

—

Rcmcmhcrs why output work is less than input wo_rk.

The student recalls t‘h;, concept that some mput work is AIWays used’ to ovarcome
tru,tlon o I ~

Student Action:. Responding to the cffect that some input work is required to over-
come friction. p ' '

v _

Performance Check A: Why is the amount of input work dom on a systcm always

greater than thc usctul output work? *

~

Remediation: Review the text, p.igc 64, and discyss the studcnt s responses to ques-
tions 6-25, 6«26, and 6-27. :

‘

Remembwrs the czlﬁsc of the heating of sliding ;urfuccs. - -

The student apphus the coneept that sliding friction causes changes in the tempera-
turc ot the surtaccs lnvolwd :

s
Performance Check A: thn a drag racer leaves the starting line, its whwls spm‘vu,-
orously (mt’gct hot. Wh.nt force causes the tires to gct hot?

L 4 »
Remediation: Review the text, pages ()4 and 65, and the student’s responses to the
related questions, ' ' '

Predicts the effect on friction of adding weight to a sliding object.

The student applies the concept-that the force of friction of a sliding object varies
. T N .

directly with the weight added to the object.

& . ) .
Student Action: rcdutmg that the amount of friction force would jncrease.

Performance Chack A: Thipk of an empty garbage can being dragged across a con-
crete drive. What would happen to the amount of friction if the can were fitled with
garbage? )

-

Remediation (l) Review with the student his responses to (]llLStIOIIS 7-6 and 7-7.°

(2) Review his responses to- Table 7-1, and ask why the data inthe “average” columi
indicates an increase # friction with thc increase in the 2ug,ht of the block and sink-

» [

cight of the sliding object is .

Recognizes the error of having twosindependent variables in an experiment,

S
b

. , ; ‘
The stuglent upp[ics- the principlc that there should be one and only one independent ©

variable i in an exper riment,

EKC : Fo .

~~



3

]

Student Action: Rcspondmg to the chd that lhcrc arc too many variables wlmh

change for the experiment to be a good one. An experiment should havé one dnd
only onc independent variable at a time, . -

Performance Check A: Mr. 'Smith wanted to determine which kind of grain grew
best on his farm. He divided the farm into four sections, 1, 2, 3, and 4. He put a
different kind of seed in cach section. He also wanted to test whether fertilizer A or
B was better for his soil. He put A on sections | and 3 and B on sections 2 and 4.
What is wrong with Mr. Smith’s cxpcnmcnl’

Remediation: (1) Review with the student his responses to the Daisy Dimwit exam-
ple on pages 77 and 78 of the text. Ask him.to name the things that varied. (2) Re-
view the data from Table 7-3 in the dext and ask the student to tell you about. his
answers to questions 7-25 and 7-26. (3) Then, see if the student can succeed with an
alternate item from this objective or in anchrjng Self-Evaluation Check 7-7. '

Names constant and varying variables in sinilar situations,

. Q@

T hc student classifics a variable which is unclmng,ul in two trials and a variable wlmh
changes in two trials.

Core Student Action: Listing in his own words one changing and one unchanging variable

in the sttuations presented.
A: 1. Unchanged variables: . the number dropped, b. the mass or weight
droppcd ¢. the place droppcd from, d. time of cvent
. Changed vartables: a. lhc I.mdmg, surface, b. the distance dropped

7

B: 1. Unchanged variables: a. the distance dropped, b. the landing syrface
2. Changed variables: lhc object dropped, b the -material of the ob-
jeets, ¢. the weight of lhc ()hjt‘(,l\

C; 1. Unchanged variables: a. the length of tyme of the dLllVlly b. the time,
lcnglh of-the counting pcnod ¢. place (track)

2. C Imngcd variables: " a. the persons LIIC(.kC(I "b. the sex of the puson}

. crthe dcgrcc ol'_zlclivi(y
Performance Check A: Jack did an dd\f\'lly in which he sludlcd the hounung of ob-
jeets. He dropped two sinkers at the same time from shoulder height. Ont hit thc
floor; the other landed on a pile of three books.

‘ I. Name a variable that is unchanged in both cases.
ve 20 Name a variable that changes in the two cases.

oo Remediation: (1) Sce 01-Core-7 for developing the definition of variable. (2) Con-
stant variable is detfined on pages 73 and 76. Controlled variable is defined on pages

« 73and 74. (3) Review the student’s resp8nse to this performance check item. Have
him critigize his response. (4) Reassess the objective with an alternate performance
check. ,

+ e .
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Sele ets the variables not held constant.
The student classifics the independent variable as the factor which is varied on pur-
pose and the dependent variable as the factor whigh varies as a result.

Student Action: Naming both the dependent and independentvariables. ’ COre
A' . 13 . . . . » y ’ 1 .

: 1. the kind of cord material; 2. the distance before tires wear out
B: 1. the three chemicals, 2. the number of bacteria destroyed -
C: 1. thefour kinds of paint, 2. the ameount of fading

Performahce Check A: A car tirc manufacturer wants to know which of three kinds’

- . of cord material - steel; (iberglass, or nylon - will help his tires give the best mileage.

-

l What variable will he vary on purpose in his prmmunt’
. After the manufacturer has made the L,h'dylgeS proposed -in part 1, what
varmhk does he study the changes in? ; o

/
’ - - .
I -

Rémediation' (b ['or the definition of variable, see 01-Core-77 (2) A constant vari- °
able is defined on pages 73 and 76 of the text. A controlled vatiable is defined on
pages 73 and 74. (3) Examples of a varying fuctor and a varied factor are found on

pages 69 and 70, (4) Discuss his response to the performance check with the stu-
dent. ' '

-r

Names variables to be controlled in ansexperiment.

T/

The student applics the wmcpt that in L‘Xl)LrllnL,l]ldl situations there arc factors
other than the independent variable whose variation must be wntrollul if the data

are to be mtclprc table, » ' ‘ ore

Student Action’ Nammg two of the tollowm;, or, simifar lautons requiring g,ontrol in
the specificd situations. . : !9 .

A: Track and track surface, kind of day, wind dnd weather LOlldlllOnS tire
condition, weight - -
B: Kind of fuecl, engine temperature, engine load (test usually run with
. wheels free to spi and hu\}ing sume tires, hub caps, etc., mounted on them) |
C: Engine tuncpup, fuel, track teémperature, track condition, same car,
weather conditions : : :

Performance Check A: A racing car owmrkw‘mts to know which fuel w1ll give his car

the most speed.” Naturally he will make the tegts driving his own car. Name two *
othcr factors thut 1c must keep unchanged if his trials are to be useful.
Remedlatlon ¢l) Varmhlc is defined in ()l-( ore-7., (2) Constant variable is defined
on pages 73 and &6 Controlled variable is (lclmcd on pages 73 and 74. (3) Exam-
ples of a controlled variable are found on pages 73 and 74. ¢4) Discuss hls response
to the pcrfornmncu check with the student. ,
\’ \ ’. ’ '

WY
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Recognizes the distance-force relationships of a single movable pulicy.

N N . \ . . :
The student applics the concept that a movable pulley requires less force to move an
- object, but the force moves through a greater distancc than the objcct.movcs. -

4

Studeht Action: Selcctmg the one force and one dlstanw hstud in the given situa-

tions which arc consistent with ‘the concept.
A: 1.20cm, 2. 5N
B: l. 40 em, 2. ION
C: 1.8 cm, 2. 40 N

‘Performance Check A: In the pulley arrangement shown in the diagram below; the
mass and the pulley together-weigh 10 N and will be lifted 10 ¢cmi. Read the sen-
tences which follow. Sclect the one quantity in parentheses which best com;‘?letcs
cach sentence, and record your answers.
19 To raise the mass and pullcy 10 ¢m, the force would havy to move (5, 10
20) cm.
The amount of force required to raise the combined weight of 10 N of

'thc mass and the pulley by pulling on the ropc would be about (5, 10, 20) -

ncwtons.

/
Remediation: The student experimenting with movable pulleys is often baffled be-
‘cause the measurements he has made are counter to his intuitive understanding of
the situation., (1) Check the data he rccordccﬁ in Table 9-2, Excursion 9. (2) Com-
pare his data in column 5 with that in column 2." It should be about one-half that in
column-2. (3) (‘ompdrc columns 3 and 5. The rclation should be about |, to 2.

(4) If his data’arc faulty, have him repeat the data wllcctlon (5) Reassess the obju-' :

tive with an alternate performance cheek.

L

_ X :
States thc effects ot movable pulley use on input and output forces, distances, and .

WOrkx 5

'l he student recalls that the relationship of input work to output work in movable
pullcy systemns is about cqual and_that the bencfit of using, thcm is that they act as
multiplicrs of the input forw lifting heavy weights ruuurcs less pull

73

-\

)

T




Student Action: Res%ndmg to. the effect that (1) mput work on movable pulley

systems is about equal to the o,utput work (no work is saved) and (2) the benefit. -

of pulley systems is that a person could lift heavier objcets ‘with the pulley system
'than otherwise. o .

Performance Check A: In Excursion 10, you_worked wil:h pulley systems using’ mov-
able and fixed pulleys.

1. In movable pulley systems, how doee the input work required to lift an

object compare with the output work done on the obJect’

2. -What is the main benefit of using movable pulleys to lift objects? .

. ' . ‘ .

. Remediation: (1) Revicw with the student his data in Excursion Table 10-2 and his
response to question 10-3 in Excursion 10. (2) Discuss his response to question 9-5
in Excursion 9. o

Exc
%

l -

Rcc'ognizes' the effect of slope on the force needed to slide ol)jects up an incline.

The student applies the cenccpt that the force required to pull or push an object up -
an inclined planc decreases as the slant of the inclinc decreases.

Student Action: lndleatmg that the force required would be decreased and s tatmg
as the reason the notion that as the length of an inclined plane is increased, the ¢ force
-needed to inove an object to a given height is decreasced.

Performance Check A: Two men tried to load a roll of newsprint onto a truck.
They tricd to use a ten-foot long plank as an inclined planc. They didn’t have

. . enough force to roll the newsprint up the incline. .

[. If the men got a twenty-foot long plank for an incline, would the force
required to roll the newsprint onto the truck be deereased increased, or
not changed? '

2. Why is. this the case when a longer pldnk is uscd’ '

Remediation: (1) Revicw the student s graph, Figure 11-5, in his Record Book. Ask
~ him to state the relationship between the vanables studicd as shownon-the graph.
(2) Have the student do Excursions 17 and 18 to learn more about the relationships

shown by graphs. (3) Take another look-at the graph, Figure 1'1-5, and again ask the -

student to state the rclationship between the variables.

Exc

Al

etermines moments and the direction of motion.

> student applies thc-c_oriccpt of differences between moments and the direction
otion for two unbalanced moments.

A 1.( ounterclockwisc, 2. 300 ncwton-meters
B: 1. Counterclockwise, 2. 200 newton-meters
C: 1. Clockwisc, 2. 150 ntwton-meters

Exc
12




, Performanoe Check A: Mrs. Jones holds a seesaw whnle Johnny, who wenghe 500 N,
. climbson the right end 3 meters from the pivot. - After his sister Alice, who welghs B
450 N; gets on the other end dt 4 eters, Mrs. Jones lets go.
. 1. Will the greater momcnt then cause the seesaw to turn clOckwise or coun-
terclockwiso? :
e ' 2. What is thc amount of difference between the momcnts"

Remediation: ' (1) Using the data in the item, have the student calculate the moment - _
on the right end. (2) If he doesn’t know what is meant by wmoment, refer him . to._ _ _.
Excursion 12, page 352. (3) Have him calculate the moment on the left end.. (4) Sec’

if he can complete the check. (5) If not, reassign the complete excursion.

e

Computés the average of mixed numbers. \ """ RS
\\- The student applies the procedure for finding an average of mixed numbers in which

" he- adds the numbers and divides the “total by the number of items in the sct.

v ' . )
EX< Student Action: Reporting the average for two sets of numbers and showing -his

work correct to wnthm the indicated range.
A:|24to2()227t029 . : _
- B: 1.7.7t07.9,2.44t04.6 . o . , _ e
C: 1.5.4105.0,2.7.1107.3 ' 1

Performance.Check A: Find the average to one dcumal plaw for each sct of num-

bers. Shgw your work. . < e
1. 1%, 3%, 22 S . e
2. 2%, 3%, 2h _ o * Ce




.

Remediation: (1) Can the student convert a mixed number to a decimal number?
* Ask him to change 3% to a decimal number. If he fails, refer him to Excursion 2,
question 2-8"and following. (2) If he cannot find the average of sevéral numbers,
"repﬁut Excursion 13. See 03-Core-19. '

t

g

Recognizes the cdnstancy of weight feiction on a rectangular object,

o ' _ ., :
The student applics the concept that when acting on a rectangular object, the force
of friction due to weight, is constant regardless of the surface area on which the
weight rests. - ~

Student Action: Sulutmg the one statemunt wluch mdnutcs that the friction force

is independent of surface arca.
‘A: d
B: ¢ . -

“C: b ' co T~

® performance Check A: The wood block sliown below is dragged three times over a
table. Each time a different surface, A, B, or C, is on the tablu Which statement
below best describes the result? The foree of friction N
a. will be greatest on surface C because it has the largest arca.

b. will be greatest on surface A because there is more weight on i

¢. will be the smallest on surface C because there is less weight|per square
inch on it. '

d. will be the same on all surfaces because the total weight acting on the sur-
face is the same for A, B, and C. )

7
/

Remediation: (1) Refer the student to Bsxcursion |4, Either the student has forgot-
ten the results of his experiment, or the ‘data which he collected during the experi-
ment led him to a wrong conclusion. (2) Check his response to question 1468,
Discuss this response with the student. If he found a direct relationship bet een
surface arca and friction, Lhk‘bk his data and suggest that he redo an approprl.lto part
of the experiment.

fig

79
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. éhapters 8and 9

~ Excursions 15 thru 19

4

Performance Check

, .
Summary Table

Objective Number

Objective Description

o,

04_-Co re-1

-

Names the kind of energ'y'given to'an elastic object by stretching or"cor_npressing

204-Core-2

Defines po-tential energy L _ - -
. . . _‘ .
04-Core-3 Selects quantities for calculating change-+in potential energy
04-Core-4 Calculates. potential. energy change due to height |
04-Core-5" | Recognizes potential energy changes
04-Coré-6 Names the metric unit used in 1SCS far measuring gravita’tiona_l potential-energy
04-Core-7 Measures the potential energy of an object at rest |
04-Core-8 Names the ihput and output componerits of a system
04-Core-9 Defines input work . o
04-Core-10 Matches the term energy supplier 10 its defi_nifion
04-Core-11 Matches the térrf\, energy recelver to its definition
z y — . v

04-Core-12 Describes-a method for detecting the motion energy in an object
04-Core-13 Predicts the effect of increasing the input work on a spinigig R

_ . ‘ N
04-Core-14 " Calculates rotational speed — .
04-Core-15 Interprets a graph of a curve with a positive increasing slope
04-Core-16 Names the unit for reporting the speed of a rotating object
04-Core-17 Graphs data by drawing a-best-fit line -

- 2 : : . §
04-C}re-18 Interprets a negatively slobed curved line of graphed variables '

v :

so .




]

B
% : % 3 ég' -'-_'_5 £ %E g
Fla|805(51318)8)818 |2
Q 1 clégsifies N
Vv ] recalls’ .
Q | v | classifies )
Q "T- \/ applies
v ‘applies-
Q '! v recalls AR
M plalT V | applies
3 Q ; v classifies
‘ R BV recalls .
pe’ v classifies
Q \/ classifies
applies-
v " applies
| @ v applies
v gpéliés
Q \/ - recalls. j
™ pla|T ]|V applies
| \/ applies
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- K . ‘
Objective Nimber Oi)ii;étivg:Description . ‘ : ‘
* 04-Core-19 Describes the effecf of increasing the-mass of a rotating object when the input energy re
. — - k — . - ] . . ‘
mains constant - ~_ .. : -
04-Core-20 " Defines mass - _ .
"04-Core-21

Names the kind of energy required to increase the gravitational potential energy of a

object N

*

O4~C_ore-22‘ Narpes thg' f'orrvns.of. energy :involyed-as an object changes position h Lo
.04-Core-23 Narﬁes th‘é input e'nergy supplier and the output;ergy receiver. B
. L - _

| 04-Core—24 ’ ’Deégribes a method for measuring .fhe motion energy of an object . -
04-Core-25 T Calpplates thg moti;)n erier'g’y_of an object from the work it can d ‘ . )
_' — . T e
~04-Core-26" - Recognizes labeling errors for energy suppliers and receivers R
PN - : . dy '

04-Exc i5- T Describes the effect on _mas% and weight of changing aﬁ object’s Iocatior_; v
A : . o ]

.04-Exc 152 Describes how the mass of. an object is related to its location } |
.O4-Ex‘c' 16-1 Selects tﬁe/rﬁai_n contril;utic')ns of early scienfists\ 't’o science today  ” )
04-Exc 17-1 Matches stateménts ;f kinds c;f ;elatibnships l;etween variables with I'inear and (':urve::
# | line graphs ) ' ’ )
04-Exc 18-% ' " Matches statements of ‘,‘(he rglationship between vériables with'the graph§ they illustrate J
04-Exc 19-1 éalculate; kinetic energy from data ' o | -
01-Core-7R Matches terms system, subsystemn, and cq:npohe;t to definitjons B
T | | ' —

(\'
0D



‘Materials

‘Observer -

Special Igrépérations

‘Quick Score

'3+ Minutes

i " ‘o L.
' J " recalls,
- A . ; " . —
’ L) N
- . ~ b
Q {- N A
| *
— : T . S T
Q Vv Nt classifie A - ' .
- N . _.t‘ \\ . o '\\ . K ! )
) y 1. |- o v N
N v - [ e . K . ¢ t "
S Y -Q v . . classifies Ce : : '
‘ . . f V| epplies - Yoo
N - . _' _' .- . . & 7 ‘.\\ " ‘\
. : ' 7 R T da R
. : Q 1 V] abplieses o :
| L L. o .
| ' ¥ | - T
. Q “| v i classifies. .
) ‘ . " C
\ ' ' v |'s/ | applies.
& - . ) N ER . \'._
. Vv R apglleg, -
o ° . N A ) ',.:
Q . classities
' - |2 X
— . L3 T R R '! L J - . - - . ‘.
. @ Q {. rbclassifles. -
LI Y - . , r3 ‘
nE e g v ] .| classifies
— —r * - 3 L ‘ \
- Q|T{. V4 v | applies
L}
| Tl ar "V “classifies
- ' o U = . -
. ‘ o . .
Q . ' . ' AR a ‘ ‘.
“ A e . .
- i L . .
. . ' ) A 83 )
. e N . ¢ . N
A‘) [ _ - ey N

) iof
[N
.
Dot
H
oy
-
.




. |‘.' e, A . ¢
. lo '
3 )
4 . f
. . . . . . ) . &. ) . . N
-} (, "n :,-_ . »
e
.
. r ’ 1 ‘
. /-. - i N——
'Objective Number Objective Desgription
A - 2 - . . ¢
-01-Core-14 thru-17R| (Arithmetic skills) L. -
e L
¢ ] 01-Cdre-18 thru 22R| (Student’s responsibilities)- .
A ' .. ] * . . X : T
-+ | 02-Core-7R Plots coordinates and draws a line on a grid
S H—-—i ',- — ?T_ b L . - - e
03-Core-6R™ Defines work operationally,
h g . te L .
S " . . — ~ 3 - ! B
: .I@ 03-Core-9R .| Matches.the*terms system, subsystem, and component to their definitions @
PRI a— — — ——— S * >
'+ | 03-Core-12R . Selects subsystems of a system .
- v _v\_f‘.'. g . T ' .: g - - . - _J‘ ' A )
. § 03-Core-13R - | Récognizes the rélationship between work and systems
N, s - ‘. -.-:‘ ) ' .) _,‘; T ,‘ ‘ _'-.- B 3 ™ P . A ]
™ ee 1 03-Core-16R - "'} -Selects quantities and calculates input and output work
.. . . * s N 7) . -0-1 . L . ) g R " -
. 5-‘-(_)3-60_;__gr21 R .__P{edrc_ts chata from a yraphi -
. ‘\ "~ - T, . it o . \’i.. . 4 . - — z
A 4' ’ ~ ' l)-\: LN "1) .’ * - ' ]
B - AN PRSGE—: X ' ~
.": s R - \ .
| - R \; - - ]
’ - Y i - " .
o o NP -Tﬂ h - \ " ’T B
ol IR SR 2N ; _
'I"t | 0:{{ N ’:\:‘ W # L , . ’ ‘.' 1 !
“ e L . \_ -
-~ oA s [ . 7 N
:. 1 B ‘:: : '7“ . . . : - )
b ‘ - et L. - * o —
/: ) LA , . R K _
- ¢ h —\ ‘1" '
¢ - ) ' "
, .
. . Vo I -
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' ] 'u. c?_ g g * §
SNERRAEREAEAEY % g s |
- © g ‘5 + ' © k5 ., :
N8 l&|3d]|m g sle|8]< 2
el v applies
M |O Q 1V chooses
P . T v applies
Vv recalls
Q- v o classifies
' . W | applies
4
Q Vi classifies
Q T \/_ applies
M Pla (T |V ) applies
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3 ' """‘h-‘
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A0 R

Names the kind of t,ncrgy given to an, elastic object by strctchmg or comprcssmg

The student Qaselﬁes potential energy as the kind of energy given to an eldsuo ob-.

ject by Lomprcssmg or slretuhmg it. .

Student Aqtlon Selecting the term potent:al cnergy : :
A: b’ . L

B: 4 ’ "_. -._' . . >
C:d.\\ ' T )
Performance Check A: Imagine that a spring is squeezed or a rubber band is.
stretched.  What kind of cnu‘t,y is given to the spring or to the rubbu band? Selcct
the best answen belqw. . : -
. & motionenergy © | :
b. potential eneigy : g R -
¢. gravitational cncrgy -~
d. frictional cnergy - '

an ullcrnal‘g performance q_hcck.

O
K

Detines potential energy.
. ’ ‘i \
. ‘ \ .
The student recalls cither the definition that potential energy is stored encergy or the
definftion that it is the ability to do work. _ BN

Student Action: Ruspondmg cither that /)()Ienuul energy is stored energy or that it

is the dhlllty to do work. . . 9 o
> "‘\ n. / ‘) . *

Performance Chéck A:.—("hurgcd'bull_crics. gasoline, and sinkers hanging on a string

haye potential energy. What is meant by potential energy as used in that sentence?

Remediation: (1) Refer the student to page 86 where potential energy is defined.
Check his responses to questions 8-16 through 8-19, (2) Ask the student whether

charged batterics or loaded guns have the ability to do work.-

! il

Selects quantities for calculating change in polcnliu_l energy, .

The student classifics the weight- Iorw of the spinigig dlld the (Illlercnmvm the heights:

at the lower and Ing,hcr positions as the force-distance pair of mcasurcmcnls to use
in calculating the change in the potential energy of the spinigig.

e’ _ o



Student Action: Sclecting the welz,htvand the chanz,c in heu,ht of the splmblg

+ Araandc _ ¢ -
. .
B: bandc ) T ‘ : ' O
C: bande . s B L. - o ;
‘ o .
. o e .
. : .. _
) /"”i o™ ) ' E
. . k_/ 4 ) 'S ot S o "y - l. , - Q -
) - /‘6'.'\." “, .‘é’ ’ T * hd -
N\ CU BN R Ty ~
5 - ;— --I -—‘- b v - v
— =il N 4 JEAAE JUNIU N - : :
g s y - . -
I - ‘.—_ R > v‘s -
v . 3 .“ Al
[ ‘ B kd
: ' 2 <l . .
’ v .- S e ot
. ) - - ~ . -
L L - 1
2 . @2
T £ o
X . -—nf-‘}‘ . -
Qg Y -
- N e
S - ” .<, a + »o . /
—~ \”? .
. . 1 - ;
Performance Check A: The spinigig is Hfted off the track at 5 and set back onto the
track at 6. Record the letters of any measurements you would usé to calculate the .
change in the potential energy of the spinigig. _ I\
a. Weight of the spinigig’in newtons . . . ;
. . . . . . .
b. Weight of the spinigig track in newtons , - .
¢. Height 3 in meters ’ . »
d. Height 2above flgor, o . e \/ \
¢. Distance 4 up the track . - .

- Remediation: (1) Ask the student to operationally define potential energy. 1f he

can’t do this, refer Wi to-page 80, {2) Suggest that the student review: Admty 8-7,

page 85, in which he calculated the work he did ip lifting‘the spinigig, (3) Chetk
‘his response to questions 811, 8’}' 2, 8-13, and Self- Evaluation Check 8-10.

Calculates potential energy change due to heighte.

The student applics thc rules for culolllnli$ the potential energy of a lifted object.

Student Action: Reporting the product, tofthe n(arut newton-meter, ()t thc weight
and the change in height and s showing his calculations. ’

Al 22,8 N'm, 2. 75 N'm, 3.-150 N'm .
B: 1.°2.7N-pt, 2. 10.8 N-m, 3. 26 N-m
C: 1. 54 N-n\ 2. 150.1 N'm, 3. 282.2 N'm ¢




]

. L -

-Performance Check A: A trip-hammer is used to drive steel fence posts into the -
ground, Three different sizc hammérs are raised to different heights above the tops
of three posts. Calculate the ‘potcnﬁ)tial ¢nergy of cach hammer before it is dropped.
Show your calculations and answers on your paper.

Post»Si/,c " Weight of Hammer Height above Post
(in newtons) - . (in meters) ¢

. Small 285 0.8
2:Medium | - .- 536 1.4
3. Large. | 75.0 - 2.0

Remediation: (1) Ask the student how he would measure potential energy by rofer-
aring him to the activities on page 89 where he measured the potential energy which
the cup of nails gave to the mass. (2) Suggest that he rercad the last paragraph on
page 89, where he was told how to maasure potential encrgy. (3) Check his answer
_ v to question 8-24, discuss what variables determined this answer, and ask -how he -
- © 7 xombined-these variables. (4) Ask the student to reevaluate his response to Sclf-
B ' Bviduation Checks 8-1 and 8-9. (5) Reassess the objective with an alternate perform-
ance check. '

: Recognizes potential energy changes. _ I
2 AV_ -
: » The studentapplies the concept that there is g change in the energy of an object when

it is lifted. and- that the kind of energy it is given is gravitational potential energy.

Core Student Action: ,[ggs onding that the object does undergo an energy change and

L ‘stating cither the term potential encrgy or the term gravitational potential energy a
as the kind bf energy invalved.
W . -
SN ' Performance Check A:

[. If you lift a concrete block off the ground to the top of a wall, do you
give it energy? ‘
. 2. If so, what kind of energy do you give it? If not, why don’t you give it
~encergy? .. " o .
Remediation:- (1) Refer the student to page 83, and ask him what he had to do to
the spinigig in order for it to influence the sinker. What was the spinigig in a posi-
tion 1o do wlen it was at the top of the track? Did he give the spinigig energy? (2)
-1f the student can answer (1), but is uncertain what kind of energy is given to an
object in lifting it, refer him to the dWeussion of potential energy on page 86. (3)
v Reassess; using an alternate perfofmance check.

& s . Y . —

T - \ 3
- Names the metric unit used in ISCS for measuring gravitational potential energy. .

r'. i
i
The student I'_(‘.CZIJ_\S_' that the metric unit newton-meter is the unit used in ISCS for
Al measuring gravitational potential encrgy. X N

- A -

! 8 3




Student Action: Naming the u:rm newton. meter.

* £y

Perform"ance Check A: Wlmt is a metri¢ unit used in ISCS for measuring potu\tml
energy due to gravity? _ ‘ v. :

. Remediation: (1) Ask the student to opcrutidnally define the ﬁ‘utential energy of a
battery or a spinigig. It he is unable to do this, refer him to the last paragraph on
‘“mbt‘ 80. (2) After he has opcrutionally defined potential encrgy, suggest that he
review p.n;,c S1 where the units for work are introduced. (3) Reassess the student’s
knowledge of this definition by (.Ilk‘(,kln{., the units in his answer to a performance
check in 04-C mc ' B \

‘ -

Measures the potential cncrgy of an object at rest.

The student .1ppho~. the procedure for measuring thc potential energy of an object at

rest which 4ncludes meaguring the distance of the object from the floor, measuring

the weight foree of the Ql)jcd, and multiplying the measurements together.™ Ore

Regular Supplies: | meterstick ' : .

| Toree measurer ' l ' ,
Special Preparations: For cach alternate-form performance check,  hang an object
weighing between [ and 1O newtons between 70 and 100 ¢m above the floor. Change
the object or the hcighl l'or alternate performance checks, and label the object
04-Core-7A. 04-Core-7B, or 04-Core-7C, as appropriate.  Calculate the potential
cnergy ol the object, ;md lccm'd your results Tor your relerence under “Student
Action™ below. '

» L o4

Student Action: Reporting the caleulated  potential energy  for an object in
newton-meters within 5% of the value determined by the teacher.

A: . N'm(objectname ... ... . _.____.cobjectheight )

B: o N'mobjectname . oo oo objectheight 4o )

C: .. . Nmobjectname . ... _..__.. _.objectheight .. _)

Performance Check A: Your instructorthas suspended an object, labeled 04-Core-7A, - a
above the oor. Use your force measurer and a meterstick to find it potential
energy. Show your measurements and calculations. .

Remediation: (1) Suggest that the student review the activities he did on pages 88
through 90, where he measured the potential energy ol the' um.ol nails and the work
“done in lilting the mass.  Check Table 8-1 andshis answers to qestions 8-21and
8-24. (2) Ask the student to reevaluate his response to Self-Evaluation Check 8-4. .

. tom
(3) Reassess, using an alternate check. . L _ . -

. ) ~

S

Names the input and output components of a system. X a

. . : ‘
The student classifies the input-component as the object which puts work (energy)
into the syslcm and the output component ag, the object on which the gystem does

o work,

EKC | e 59

JAruntoxt providea by exic L




a/_'

) ’ ' .
\Student Action; elcctmg the appropnatc v\put and output compom,nts S !

r _ A: 1. Finger, 2. the 0.5 kg mass
© " B: 1. ISCS battery, 2. Weight

C: 1. Boy, 2. Football -

-

Performance Check A: Look at the d;;Agram below. The finger pushing down on

the ruler lifts the 0.5 kg mass. ‘ '
I. Name the component doing the input work., '
2. Name the component receiving the output work,

)

a T

0.5 kg mass

Remegdliation: (1) Refer the student to page 59, Chapter 6, where input and output
are introduced.  Suggest that he review the activities with the balance rod on pages
59 and 60, where he had to ducrminc input and output components. (2) Cheek his
answers to questions 6:8, 6-9, 6- and O-17. (3) Reassess, using an alternate check.

A}

/ A —

Defines input work, - . ¢
[

The student recalls the definition that input work is the work dene on a system.

Ore Student Action: Responding to the effect that dnput work is the work done on a
“system.

b
'

Performance Check A: Write in your own words what input work is,

- Remediation: (1) /nput work is defined on page 59. However, rather than have the
student turn to that. page and memorizd¢ the definition, give him examples of dif-
ferent systems and ask him to identify the input work in cach system. (2) After
such a discussion of examples of input work, thc student should be able to define

inptit work in_his own words. ‘ $

b
4 -4 s o

T
s

Matches the tegn energy mpplwr to its (lcllmllon

«

The student ¢k ssifies the energy supphcn m a system as the object that does work

on something clse.
<

w

.



Student Actlon Sclcctmg the term energy supplzer

T | | Core

C: b

Performance Check A: Selcct the phrase that completes the following sentence. In ] O
a system, the object that does work on somethmg else is called the oo

a. energy supplier. ' b

b. input work. -2

¢. output work. '

d. encrgy receiver. ' ' . - s

Remediation: (1) Suggcst that the student review page 90, where energy supplier
and energy receiver are introduced. (2) Check his answers to questions 8-31 through
8-34 and also his understanding of Figure 8-3, page 93. (3) It may be essential to
discuss how input work and an energy supplier differ. (4) Ask the student to check
his response to Sclf-Evaluation Check 8-2 b,

* - - 4

~Matches the term energy receiver to its dcl'inition-.

The student classifies the cnergy reeeiver in a system as the olycct that has work
donc on it. :

Student Ad‘tlon Sclcctmg the term energy receiver. ' ' Core
A:c .
B: d )
C: b : . . '

Performance Check A: Sclect the phrase that completes the following sentenee. In
a system, the object that has work done on it by something clse is called the

a.  inputs work. : . *
" b, output work. -
C.  ¢nergy receiver. ' '

’

d. cenergy supplier.
Remediation: (1) Sce the Remediation for 04-Core-10. (2) It may be essential to
discuss how energy receivers and output work differ. (3) Ask the student to check
his responsc to Sclf-Evaluation Check 8-2 a,

Describes a method for detecting the motion energy of an object.

The student appﬁcs the prmuplc that an object has motion energy if it can be ob-
served changmg position with time, if a point on its surface appears to be moving, or

if" it docs work on something. ‘ : : Ore
‘ . <

Student Action: Stating the effect of one of the following: An object has motion
“energy i (1) jt can be ohscr_vul changing position as time passes, (2) a point on its
surface appears to be moving; ot (3) it does work on.something. .

‘|. . _- 9: ‘- . '.‘
| A ey |




Performance Check A: State a way in which you can tell if an ob"'ject has motion

energy. You may use an example if you wish.

" Remediation: (1) Usc'the example of the turning spinigig, page 96. What did this

spinigig in motion do to the hanging sinkers? Ask the student to recall the definition
for energy. Did the turning spinigig have motion energy? What is the spinigig, which
has motion cnergy while. turning, capable of doing to the sinkers? (2) Refer the stu-
dent to Activity 9-4 on page 100 and have him explain how he determines a turn of
the spinigig. (3) Ask the student to check his response to Self-Evaluation Check 9:7.
(4) Recassess the ObJC(,tIVL by asking the student for another example of an object
“having motlon encrgy.

Predicts the effect of increasing the input work on a'spinigig.

The student applies thie concept that increasing the input work on a spinigig will
increase thd specd of its rotation if the number of disks remains thc same. :

Student Action: Resgondmg to the cth&.hat mcrcasmg the input work on a spini-
gig will i increase thu speed of its rotation. .

| .
Performance Check A: Sct in the roller bearing blocks, you have a 4-disk spinigig

with a string wrapped around its axle, Attached to the string is one sinker that can

fall 1 meter and cause the spinigig to spin. What ceffect would adding more sinkers

have on the spinigig’s specd of rotation? -

'Remediati'on (1) Suggest that the student review Activities 9-4 and 9-5. Refer him
to Table 9-2 and Figure 9-2 in which input work and speed are Lomparcd 2) Check
his responses to questions 9-9, 9-10, and 9-12,

Calculates rotational speed.

The student apphlies the rule that the spéed of a rotating object may be calculated by
dividing the number of revolutions by the time taken in making them.

data, within the range of a 10% error.
A: 0.5 turns per second .
B: 0.5 turns per second : o
C: 0.2 turns per second '

Student Action:’ Reporting his calculation of the turns per second from the given

Performance Check A: Suppose your spinigig turns S times in 10 scconds. What is
its speed in turns per second? Show your caleulations on your paper.

L
~

Remediation: (1) Suggest that the student study page 101 where he is shown how
to calculate the speed of the spinigig. (2) Check the caleulations for speed in Tables
9-2 and 9-3. (3) Reassess, using an alternate check.

93




/

Interprets a graph of a curve.with a positive increasing élope. /

The student dppllb‘o the concept that a graph of a-curved best fit lme that slopes up-
ward to the right shows that an increase in onc variable {$ related to an increase m
the other variable but not at the same rate of change.

Student Action:’ RCspE nding to the cffect that the number of specimens increases
but at a reduced rate as the number of ycars increasces. ,
Performance Check A: What does the curved line on the gri(ftcll you about the fish
_population in the lake? (Hint: How does the change in the fish population between
the Sth and 6th years compare with the change between the Ist and 2nd years?) - '

¢

.6

5 .-

4 1 . B P
) .

NUMBER OF FISH IN
LAKE (in thousands),

1 2 3 4 5 6 7 -
YEARS ' '
Remediation: (1) A similar slope oceurs in the graph of the relationship between
input work and speed in Figure 9-2, page 102, Check the student’s responses to
questions 9-9. 9-10, and 9-12. (2) Have the student examine several points on the
graph in Figure 9-2 of his Student Record Book. (3) Lixcursion 18 gives a brief but ' ’
helpful summary of the kinds of relationships shown by different graphs.

L 4

Names the unit for reporting the speed of a rotating object.

The -student recalls that units I()r 1L‘|)()llll]}, the speed of a rotating ()b_]L‘LI are cx-
pressed gs turns ¢ or rotations or revolutions  per time l.énlt ‘

) Student Actiop Responding with the unit for ruporlmg the speed in one 0I these Ore

three forms: turns per time l\lnll rotations per time unit, or revolutions per time

unit \ ]
Performance Check A Name lllL unit usul to report thu speed ot a spmnmg object _ !

such as a spinigig

" Remediation: (1) Refer the student to Tables 9-2 and 9-3, whcré he calculated the ’
speed of the spinigig.  Ask him which variables .determine speed and what the units
for these variables are. (2) How do you combine these variables (units) to determine”
speed? The first paragraph on page TOL shows how the variables and units -re com-
bined through division to calculate speed.

. L
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Core

17

Graphs dutu by druwing’ a best-fit linc. . } o

The student apphcs the proudurc for plottmg LOOI’dlndth on a grid and drawmg a
best-fit curvul line. : .

Student Action: ’lottmg the coordinates and dmwmg, a pcslllt line that -passes
through or near the points.

A, B, and C: The student’s graph should have the ggneral shape shown below.

1N

1

.

ROCKET SPEED {(mi/min)

ROCKET FUEL USED
{ounce/sec)

:’ Ll
Special Preparation: You will need to, have availible cither appropriate grid paper -
or duplicated grids, labeled likethe one below.

Teacher’s Note: Notc that simpler, but similar, putol mance is required in Perform- -
ance Check 02-Core-7, -

Performance Check A: Get sonie graph paper, draw a pair of axes, and label them as
sliown below.  Use your grid and the: table. below to plot rmkct spcul against tud

~used. Draw a bcst fit line for the ploltul points.

Rocket Spcc'q Per Ml-of Fuel :3
Specd Fuel 3 ;2 :
 (mfsec) (ml/sec) E
== 0 —_— e o 32
2 13 u 28 .
4 . 18 o .
. 6 22 z 24
8 25 2 20
10 26 Y 16
, 12 28 %12
14 L 2 8 '
16 30 4
18 30 . '
s : - _ 3 0 24 6 810121416 118 20

* ROCKET SPEED (m/sec)

Remediation: (1) If the student has trouble maKing:a graph, refer hinisto Excursions

4 and S. It his problem is making a best-fit line, suggest he do Excursion 5. (2) The
Stud'cnt should have plotted a best-fit curved line from a table §n Figures 9-2 and
9-3 on pages 102 and 104, Check these graphs, and discuss the way they are con-
strmtcd '




Inferprets a negatively slobcd curv"txd'linc of graphed variables. ¢ ¢

“he student applies the concept that a curved, best-fit: line that slopes downward to
the right shows that an increase in one variable is related to a ducrcasc in the other”

variable, but not at a constant rate. : < Ore

Student Action: RL Responding to the cffect that a curved line that’ slopes downward

to the right shows that an mcrease in one variable is relatgd to a decrease in the other
variable, but not at a constant l'dtL. ' '

Performance Check A: What two things docs thc best- ht curved line on the gr;d be-
low tL“ you about the magnet? ' '

4

© PULLING FORCE OF A MAGNET (in newtons}

DISTANCE (incm)~

Remediation: (1) Check Figure 9-3 in the Student Record Book. ‘That graph shows
the same relationship between mass and speed as does the relationship between the
variables above.  Discuss the graph in Figure 9-3 with the student. (2) This relation-
ship is also graphed in Excursion 8. If the student h.xs donc that Excursion, the graph
on page 12‘_ can also be used for discussion,

e,

Deseribes the effect of increasing the jnass of- a r()tdtmg, object when the input ener-
gy remains constant, : ’

The student applies the concept that the speed of a rotating body decreases if its

mass is increased and its input energy is held constant, - Ore
. . , . ’ .

Student Action: Rcspondmg to the effect that the speed would decrease 1! the mass «
were increased and the input energy were held constant.

FRIC - S
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. y » Performance Check A: A spinigig with 2 disks and a string wrapped around its axle
‘ ~is set into the roller skate wheels and placed on the tragk. - Attached to the string is
one sinker that can fall one meter and cause the spinigig to spin. What effect would
increasing the number of disks on the spinigig have on its spe¢d of rotation?
Remediation: (1) Suggest that the student review Activity .9-6, page 103, in which
he changed the mass of the spinigig and held the input energy constant. Table 9-3 -
and the graph in Figure 9-3 also show this relationship. (2) Check Figure 9-3 in the
Student Record Book and discusg this graphic representation with him if necessary.

A

| Defines mass. I . ot .
Thc student recalls the definition that mass is the quantity of matter in an object.
‘ Ore Student Action: ' Responding that mass is the quantity of matter in an objcct. — A
¥ \a 4 o

Teacher 5 Note (1) Mass should not be defined as a type of force. (2) If the studcnt
responds that mass is what causcs #h object o take up space and have weight, he is
not wrong, The ISCS definition, however, focuses on the matter which causes the
object to exhibit those propertics. - -

. e
- .
‘v

» ' oo '
Performance Check A: Dectine miass. (Hint: Consider how it is used in the following
sentence.) Debbie compared the mass of the sinkers with the mass ()t the golf ball

: and IW}cy were L‘(]lhll T i -
» . : _— . -t

NN Remedlatlon (1) Refer the studcnt to the mtroductlon to mass on page 98. (2)
Excursion 15, which shows a dlsllllttlon between mass and weight, may be beneficial
for the curious ; studcnt if time permits. (3) Ask the student to check his response to

' Sclt 1 valuatlon Check 9-1 2 (4) Reassessment will be made at a later datc

\ _ . ¢

e,

Names -the kind of energy required to increase the. gr.nvnt.ltnonal potential energy ot
an object. : _ R

’ .
.
¢

The student recalls that in certain situations kinetic, or motion energy, must be

‘ COre applied to an object to incrcusc its potential c-ncrgy. A | T
’ . i . ;" '_

Student Action: Rc%pomlmg t() the effect th.ll mo,tx(fn Lnugy was tlppllc(l to in-

: )
] o ” crease thc objeut s gravitational potential energy. o
' . _ Perform_anoe Check A: A tow truck’s winch tifted a car from the road. The car

|
gained potential energy. What kind of ¢nergy did the winch apply to the car? |
’

.. Py - <,
N . - { K ‘e n

.t Remediation: Discuss Activity 9-3, pzfg’c 96, with the student.  As he turned the
spinigig and lifted the sinker,”what kind of energy did the ginker gain? What did He
have to do”to the spinigig in order for the sinker, to gain potcntml cncrgy’ Wha |

IO ~ kind,of cnergy did he applyto the spmlglg and in-turn to the smkbn s '

A Y

. L S >

- - . ) “

r
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L T T
Names the forms of energy involved as an object chdnges position.

>

The student classifics an object’s energy as potuitidl energy when the object is sus-
pended, as motion (or kinetic) energy when the ObjCLt is falling, and the force acting
on the object as g t,mvnt‘§ or weight. -

energy” or “motion energy’ n energy” for thc tallmg,objeut dnd “gravity” or “‘weight” for the
force acting to change the energy. : . .

Performance Check A:
1. What kind of energy does a large rock have when it is held twenty feet

above the ground by a rope? ‘ ) .
2. It the rope is cut and the rock falls, its energy changes. What kind of
. .

energy is it changed to? . -
3. What force acts upon the rock to change the energy afterthe rope is cut?

oot

s P

Remediation: (1) Docs the student know what potential u/crg,y is? Have him re-

view page 86, where it is introduced. Also check his response to question 9-21. (2)-

If the student has difticulty undcrstandmg motion cnergy, discuss with him Activity . .
- 9-3 an page Y6. Check his answer to question 9:19. Djscuss Activity 9-7 on page

106 if his difficulty lies with (1) and (2). (3) Ask the student what happcnud to the

object in his performance check (a rock, an clevator, or a bale of cotton) when the

support was cut.  What' force causes objects tq fall? What force was i, then, which
~acted upon the object under consideration to change its energy?

-

_Nznncs the input energy supplier and the oufput energy receiver.

the output ‘energy from that system,
i mlt energy COre
and the receiver of output energy. .o,
-+ <A ] the man, 2. the rocks
B: 1. the man, 2. the post . '

’ €: I. the boy, 2. the shell

ll;c student classifies the supplier of the mput energy to a system and the re civer of
Student Action: Responding by correctly naming both the sum\)hc

- o

Performance Check A: Look at the diagram below. A steel ball is dropped on rocks
tocrush them. The ball is lifted to a height of ten feet above the rocks by a mgn ‘
using a pullLy s -

Name the supplier of mput energy to the system, b ! -

7_. Nama the receiver of output encrgy from the system. .

’

. 97 :

. . : (Continued)

ore

Student Actlom Rusgondmg potcntldl energy’” for the suspended object, “kmetu, _ 2 2 »




)

Man

-

. Remediation: (1) Suggest that the student review Figures 9-4 and 9-5 on pages 104
‘ o and 105, and the related -paragraphs. They provide a good review of energy supplicrs
' and receivers as-related to the activities in Chapter 9. (2) Figure 8-2 on page 90 can
. also be discussed. . (3) Reassess, using an alternate check.

Describes a method for measuring the motion encrgy of an object.
. » . *

The student applics the concept that thc'cncrgy, of a moving object can be quantfficd
by measuring the work that it docs on another object. ]

Stu(_ie(it Action: Responding to the effect that the mcasurement of the encrgy of a
moving object is the measurcntent of how much work the object can do.

_ Y . . . . . . o
" Performance Check A: When-your hand moves, it lias energy. It can beat on a bongo
*drum.. How could- you measure the cnergy of a moving hand as it strikes the drum?

Remediation: (1) Suggest that the student review pages 105 and 106 M“Mczmiring
Motion Encrgy.” Discuss this with him. Check his responsces to questions 9-16.and
9-17. 12) Activity 9-7 can also be discussed. (How was the encrgy of the moving ob-
Ject measured here?)

v 1 3.2




f‘ . . N \ -) .
A R . .

Calculates the motion energy of an object from the work it can do. \

The student applies the concept that she measure of the motion energy of a movihg

object is determined by measuring the work that the moving object does on some
other object. .
-Student Action: Reporting to the ncarest newton-meter the work that the moving
object does on another object. -

A: 7N-m~

B: 50.4 N-m ' s

C: 67.2N'm ‘

Performance Check A: The force rc>quircd to slide a brick on the sidewalk is 3.5
newtons: Bob threw a baseballkat the brick and caused the brick to slide 2.0 meters.

If all the imotion cenergy of the lw.cball was given to the bnck how much motion -

energy did the baseball have?, '
Remediation: (1) Sce the Remediation for 01-Core-24. (2) Check the student’s re-
sponse to question 9-20 on page 107. Ask the student how he calculated his answer.

Core

DE

r's

Recognizes labeling errors for energy suppliers and receivers.

The student glzgsil'ics on a diagram of a system the cnergy receiver as the object
upon which work is being done or whose motion is being altered by another object
and an energy supplier as the object which is doing work on another object or alter--
ing its motion.

Student Actioq: S¢ Iccnng the mwrrcutly labeled energy supphcrs and energy re-

ceivers.
s A: 2,7,4,9, and no others
B: 1.6, 3 8. and no others
C: 3,4.9.10, and no others

Performance Check A:-In the drawings below, arrows correctly show the dirgction
in which five spinigigs arc moving. However, some of the labels are incorrect. List
the number of cach of the incorrect thcls.

Oy (Continued)

o
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B 2, 3 4. 5 M\

Energy receiver Energy supplier Energy receiver En_ergy receiver Energy supplier

> (& o~ |

0 - | . ¢
g ¢ X o -/ 5 '
Energy supplier . 3 Energy receiver
. . 6 10 '
’ Energy receiver 5 Energy supplier
7 , 9
- .o ' Energy’supplier
’ [ o ' . . - ) 8 ! . ‘4
‘ ) 0

‘

Remediation: (1) A discussion of Activity 9-3, page 90, in.terms of energy supphcrs'
and receivers would be beneficial. (2) Figure 9-1 should then be referred to. (3) An

alternate check can be used for reassessment, if necessary.
. .

. ' Describcs the effect on mass and weight of changing an object’s location. O - .
- 4 ' “The student applies the concepts that while the weight of an objeet is dependent "
1 . upon its location, its mass n,s not. . .
. ' . ) ).
' XC o ‘Student_Action: Statingv that in changing its position, the mass of the ball would not
‘ _change, that its weight would decrease, and that an object’s mass is simply the amount
' of matter in it, whercas its'wcight dcpends on jts mass and the local force of gravity.

Performance Check A: lo is the moon of the planet Juplter It is larger than edrth s
moon. The force of gravity on a 1 kg mass on lo is about T.78 newtons On carth,
_it Is about 9.8 newtons. , :
I. If a golf ball were taken:from the carth to lo, would its mdss ehange"
2. What would happen to its wught’ w0 . -
v. 3. Howdid you know the 1nswers to glve" ' :

C( ‘ ’ N ’\’)\l . . _l Y o ‘_\ ' .-’; . Yy ()0 l?‘ ‘ - ewl




+ . Remedjation: (1) Suggest that the student review Excursion 15, especially page 372, _ .
(’)Chuk histresponses to questions lS 12 through 15-15. (3) Discuss with him how ' S
mass and weight ditfer, v

> U

Describes how the mass of an object is related to its location.
The student applics the concepts that an object S INASS is @ mcdsurc of the dmount of
matter it contains and is mdepu]dcnt of its location,

. ‘ _
~rs Student Action: Responding that the mass did net change and that since mass is the EXC

amount of matter in an object, it would not bl]ul]gc whcn thc objcct is moved. , ' .
' Lo
Performanoe Check A: Onc of the astronauts took a golt ball to the moon. ] 5

[. Did the mass of the golf ball Lh(mgc during the trip?
2. What have you learned about mass that supports your answer?

~

Remediation: (1Y llave the student review Excursion 15, (2) A brief discussion of
what the student learned about mass may be necessary. (3) Check his responses to
questions 15-14 and 15-15 on page 372.

Selects the mhin contributions of carly scigntists to science today.
[ . . &»

1 [ 4
Ihe student classifies scicnee as a creative activity productive of ideas and scientists
as builders on the ideas of their predecessors.

Student Action: ScIL cting the responses indicating that the scientists studied con- EXC

tributed new ideas and that scientists Build upon thy ideas of their predecessors.
A: I.b Q¢ . - '
B: I.a 2 b o '
| e 2ed ] . S S _
. . . o .
'Performance Check A: Anchn both l and 2 below by sclulmg, (he letfer that best e
e compledes the sentence in cach case. :
. Lo Excursion 16, “Forerunners of Space Travel.” tells how cleven men who .
lived from 400 B.C. to 1725 A.D. developed ideas about tlthmm%()nc '
thing that all of these men did was \
a, invent instruments to measure or observe with. .
b. contribute new ideys. ‘ ,
. ¢ make maps of the carth or planets.
d. build rockets or spaceships.
Newton said, “If T have seen Itnlhm than other men, lt 1S hcmuwl have
stood on the shoulders of giants.” Hg meant that ‘
s a. he was a very modest man and didn’t want praise, " ' oo
b. he was short hipself but could see farther whén someone held him up.
¢. he had the advantage of others' ideas and could nnpr()w tmd (l(lvanw .
- them. . Y ' ’ . ' ( ~
. - . he could cxpLun the gravity ‘that holds stars in galaxics hcmuw the '
; otheps couldn’t see outside lhc solar xyx\ , o
) ) -, . \
ERIC S IR AN _,

A FuText provided by exic 1Y L) " “ !
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: . . o

By B Y




- Remediation: (1) A brief discussion of Excursion 16 would b¢ beneficial. '-Wh-at‘ do

these eleven great men have in, common? Is there evidence that their work was
built on the work of others? (2) If necessary, Newton’s quote on page 377 can be
specifically examined in this discussion to help the. student decide what Newton
meant. ' o

_curve graphs.

Matches statements of kinds of relatlonshlps between variables w1th linear and curved-
line graphs. : _ _ . : S .

The student classifies thc relationship betwcen the variables in lincar and slmple

..

Student Action: Matching cach graph to° thc statement which dcsmbes best the
relationship it depicts.

A_:,l.a. 2.¢,3.b,4.d .
B: 1.¢,2.b,3.d,4.a -
C:1.¢.2.b,3.a,4.d

Performance Check A: Each of the following four statcmcntsjlcsyribcs a relation-

ship between the variables age and weight. Beside the number of cach statement,

record the letter of the graph below which shows the same relationship.
" 1. As age increases, weight increases at a constant rate. -

As age increases, weight decreases at a changing rate.

As age increases, weight dcchz:scs at a constant rate.

PR IS (O

As age increases, weight increpses at a changing rate.

Graph a A . Graph b
10 / 100
/ AN
' T 4 > - N
0 ,’ T '\\
u . O
w / - & )
; ,,, w \\ /
/ = N *
.. / , \\
i V- :
0 AGE 10 0 ¢t AGE 10
.
Graph ¢ Graph d
10} . ’/'
. \ L
W A -
rd
| ';: 7
ol \ of %
w ‘. w ,
= \\} 3 ,l-
\ . » \\ ,
. —_— L
' k 0 AGE 10 "0 AGE 10 N
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Remediation: (1) Have the student review Excursion 17. (2) It would be helpful
to discuss each graph with the stug‘cnt.‘ Slightly different values can be assigned to
specific points on the graphs. By comparing the relative coordinates of these dif- - e
ferent points, the student can classify the relationship. (3) Urge the student to do
Excursion 18, which provides a summary of the different relationships, Excursion
I8 also refers to specific graphs in the text which depict &lich relationship.

’

. -

* S,

The student classifies lincar-graphs by matching them with statements of the rela-

Student Action: Matching the appropriate graph with each of the four statements,

A: |.b, 2
B: I.b, 2
C: I.¢, 22b,3.a,4 a

~ .

* Performance Check A: After the number of each of the following four statements,

write the letter of the graph that illustrates the relationship described in the state- —

ment. You may use the letter of a graph mor¢ than once. ’ : TN
I. When weight increases at a constant rate, speed decteases at a constant
rate. ' '
2. When weight increases at a constant rate, speed is not changed.
3. When weight decreases at a constant rate, speed increases at a constant
rate. '
4. When weight inceases at a constant rate, speed increases at a constant

rate, ‘ ‘ - -

\ -
Graph a o " Graphb o : 5Gmmc-
10 T 10 g - 10._
' '
‘D
8 w ‘\» 8
w : - w i w £
7 - Tow» &
o WEIGHT , 10 0 WEIGHT = 10 0. - WEIGHT - 10
) ) ’ . ,. . - . . i K.Y
_ o
5 . \, . N 4
. [l - \ ]
“;' "{‘L_ ‘ i » ‘ . '
. te ' [ f ‘(
¢ - U\}

<y

* . Matclies statcmqﬁts of the rclatio.nship between variables with the graphs they illus- p A '
trate. s _ - _ d o

* tionship of the two variables plotted. - ) EXC o

. 3.b,4a ' . |

.¢ 3.4, 4. b _ . . . -
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2

.. .Rer;iediat_ion: ‘(1) Tt would be helpful to have a discussion with the student in which
N . . you assign slightly different values to the points on the graph. By comparing the

relative coordinates of these different: points, the student can classify the relation-
ship. (2),Both Excursion 17 and a review of Excursion |8 will be beneficial for the

‘ student. . -
- O 1 A '_ Calculates kinetic energy from data. - N ' ) |
The student applies the formula Kl: = l/;,,'ms2 to calculate the difference, in energy .
E between two movmg, objects. S _ L,
XC Student Action: howing his calculitions;of the specified kinetichergy of the two ‘ _
. objects and reporting ting the difference between thclr KE, (10%), and selectmg the ob-
, ject which has more energy.
> ’A: I. KE beach ball = %: X 15 X 3“ =67.5 N-m, Kl: exercise bdll =1hX2X I
15%=225N- -m, KE difference = 225 N-m- 67.5 N-m= 1575 Nm . _°
2. Theexercise ball - - ) '

" B: 1. KE object A =% X 3 X72=73.5N-m, KE object B=% X 15 X 3%=
67.5 N-m, KE dmacnw = 73.5 N-m - 67,5 N-m = 6.0 N-m
2 Ol)JCLl A
C: 1. KE wagon one = '/’ X 40 X 102 = 2000 N- -m, KE wagon two =% X 10.
3 X 0“ = 8000 N-m, KE difference = 8000 N-m - 2000 N-m = 6000 N-m
I~ 2. wagon two ’
* + Parformance Check A: A beach ball with water in it has a mass of 15 kg. It has been
" tossed at a speed of 3 meters per second and is traveling toward you, At the same
ti’mc a 2 kg exercise l)qu. is thrown toward you at 15 meters per sccond speed. Use
the formula KE = 1,ms=to answer the following questions. -“Your answers will be in
newton- mcturs
. What is the dlttcrenw m the energy of the two movmg, Ob_]ettb Show-_
your calculations. . : : '

- e .- Which'ball woul‘l be mare difficult to stop
3’5',.;.,::'? ' . . - . . : Iy
Remediation: (1) If the studeng has forgotwn how to use the formula for KE, have .
. ¢ him review page 385 of Excursion 19. “Check questions 19-1, 19-5, and 19-6 on '
| ' - pages 386 and 387. (2) If he understands Remediation (1) buit has a. problém deter-
" mining the difference between the two K.E’s, you may discuss this with him. (3)- \

A discussion as to why one object might be more difficult to stop may be imperative
. if the student had difficulty with the response.- (4) Reassess, using an alternate

check. : , . S
- _ — ' —
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Chapters 10 and 11 * ' | \ Parformance Check

05 o _Excurs'ions 20 thru 22 L , o T Summary Table

-

Obijective Num'be.r " | Objective bescription . |
05-Core-1 Names the kind of energy achi_red by é ﬁtretched elastic 6biect .
95—_06&;2 . Rgcognizes the relationship of ;he variables invol\;ed in work 4
.05-Co‘re-3 ' Calculates potential energy in newt_énmeters i
0§-C;re-4 T : Define_é kims'tr,'(,f energy operationally | N . B
05-Care-5 Describes a wa;y to detect kinetic energy. )
- £ ' Z
05-Core-6 | Describe;» a w‘ayﬂto n‘1e_asu.re kinetic en€rgy
05-Core-7 Selects the conditions of maximu;n kinetic and potential energies of an elastic object - )
05-Core-8 Selects the net arﬁ:)unt of two force's acting on an ‘object and its direction )
| 05-Core-9 Recognizes‘ch}anges in the gpeed of l.a water-cl'ock cart from a water-drop record j
“05-Core-10 Namgs the forcé that causes objects throll down inclines naturally-

»

05-Core-1 1 Names the :force whlch causes rolling objects to slow down ;.

05-C.c->re-1'2 ) Names the force which reduces useful output energy

05-Core-13 Gompares amounts of input .work with r;lmounts of output work ﬁ
05-Core-14 . Relates friction tortem'perature change j
05-Core- 1.5 Lis;ts several forms of energy | | ¥

05-Core-16

Selects relative amounts of potential and kinetic energy

05-Core-t7

Describes a procedure for detectjng and measuring light energy

05-Core-18 |

Explains how light can be shown ‘doing work

.
1
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Q v applies
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Q V4 “ /applies’ .
Q /| applies
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Q- ‘ genefates, T
Q Vv , classifies v
Q v A/ classifies I
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Q V4 applies °
Q RV applies Sa
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V4 applies :
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Objective Number | Objective Description
05-Core-19 ~ Selects the form of energy which moves the.(qumd inapalmglass - . o ’
) N . . . . 1] . " ) . - . - ' - : . ! . ! o /\. -
05-Core-20 Gives examples of electrical energy’s being changed into kinetic.energy-*

k] " 2 y 4

1. 05-Core-2'1

Labels the energy conversions of po't'en‘%ial energy to kinetic ene;{; and kinetic enérg\[ 1

v

potential energy ' . Lot e ' | 2 S ﬁ

‘ 05-Co‘re-22 hecognize:;we,‘characteri_stics of,'energy'. J - 3 " i . | R T

05-Core-23 | Némes input and output forms of energy ‘.é

05-Core-24 Gives examples of er)e'rgy conversion | _" T, -

05-Exc 20-1 . Calculates the speed o;"é water-clock.cart B | D

3 ’ —— T —r —

05-Exc 21-1 A Uses circumference and_time of motiﬁon to calculate speed R '

05-Exc 22-1 Sele;ts the variables which d.etérmine momentum - - B

- 01-Core-7R ‘Matches terms sy'stem,vsubsysltem, and c'on-rponen_;t' to definitions l

01-Core-14 thry 17R (Arithmetic skills) T )

. 01.Core-18 thtu 22R| - (Student’s responsibilities) | o

03-Cor.e-6R [?efines work operationally ' ﬁ

03-Core-13R Recognizes the relatio_nshfp between work and systems ﬁ

03-Core-22R Names the force resisting sliding ob}ectsﬁ B

. -04-¢ore-2R Defines potential energy . | } | T B

04-¢ore—3R_ __ Selecfs quantities for galculaiing change in.thential energy . N . 3 %
o : " / gy - CntE T ey
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| Objective Number

Pbijective Description - o e

T
N

L] e . .
> .
v - - v

O

| '04-C9re-21R 'Names the l;ind of\ener'gy required to increase the 'gravitation'a,l potential energy of a

_ - b r L ! & 2 * L ¢ » ) K ) ,

. et T -

- - - - — = - - . = . > Te 4 |

.04-Core-24R Describes amethod for measuring the mation gnergy of an object e -

. S ) ; , | : . B

'04-Core-25R Calculates the motion energy of an object from the work it can do o g

ud ; » : * . A 4 Sl e ’ i
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: '3 v -
Names the kind of energy acquired by a stretched elastic object.

The student classifies the energy acquired by an elastic objétt when it has been
stretched as potential energy.

Student Action: Responding ;p/o@tial energy.” ‘

Pérformance Check A: When a rubber band has been stretched, what kind of energy
does.it have?"

, , . _
Remediation: (1) Dogs the student know what potential energy is? If not, refer him
to page 86. (2) Does it take a force to stretch a rubber band, a spring, or a piece of
elastic? Does this force act through a dlstant:e‘? Does this work give it energy" What

kind of energy is it glven"

Recognizes the relationship of the variables involved in work.

.' v , . ‘. -

The student applies to two cases the concept that because work is the product of

the force acting and the distance through which it acts, work done is deperident on

- the size of both variables, not just one of the two.

Wyt

Stude‘;r{g._.“'étion: Responding affirmatively and stating the effect of the concept.

Performance Check A: ) )
: C Trall Trial 2
Average of force of blade 8.7N 7.4 N
. Distance blade tip moved 0,019 m 0.046 m
Work done on cart . 0.141 N-m Q.321 N'm

Brent used his force measurer as the input work supplier fo his water-clock cart,
When he reviewed his data, he noticed that in Trial 1 he had used a larger force than -
in Triali2. But he had done less work on the cart: Could this be true? Explain your
answer,

Remediation: (1) Ask the sgiident whether he would rather be hit by a Volkswagen
or a Cadillac and why (mass). Then ask if it makes a difference to know a second
variable - that the Cddl"dL is going 2 mph and the Volkswagen is going 60 mph.
(2) Ask him what two variables affect work. Discuss these variables with him. What
must you do with these variables to calculate work? (3) Use the table in the item to
discuss rclative amounts of force and distance and how they relate to work. If you
increase the force but decrease the distance, will work always increase, decrease, or
st.ny the same? Is work, then, dependent only on forceé, or on both force and dis-
tdnu,’ .




' \Calculates'pot'cntial energy in newton-meters.6 .

The student applies the rule ‘that if a variable force acts through a distance, the po-

tential energy may be calculated by multiplying the average of the initial and the -
final force .lmounts by the, distance through which the force acts. ‘ Ore
Student Actiojtf’- Calculating the energy and regortmg it within the rangg of a 10%
error. ' o )
. ' Y,
JA: 0.24 newtolmeters (0,02 N-m) _'
B: 0.36 newton-meters (£0.04 N-m) '

C: 0.24 newton meters (x0.02 N'-m) . ; : . .

Performance Check A: John brought a toy cannon to class. He found it took 1.5
newtons of force to start to compress the spring in the cannon, and the force had to
be increased to 6.5 newtons to compress the spring completely. The distance the {ront
of the spring moves when released is 0.06 m. What is the potential energy of the
spring when fully compressed?'

Remediation: (1) Does the student know how to measure potential energy? 1f not, K .
refer him to the bottom_of page 89 and to ‘his response to Self-Evaluation Check )

10-2, parts b and c. (2) If he doesn’t remember that he must find the average force,

suggest that he review page 114, Check his responses to quustlons 10-9, 10-10,

IO 11, and 10-12. (4) Rcassus using an alternate check.

* 1]

Dct'incs kinétic energy operationally. ' , : o
The studenft gcncratu an operational dchmtnon for kinetic energy which mcludcs \
detection of KE by observing movcmcnt of an objeet or a change in the posntlon “of

a reference point on the object and “the measurement of KE by rheasuring the Ore

amount of work the moving object can’do on some other object.

v

: Student Action: Stating in effect tlmt he would detect the movcmcnt of an object -
by ohscrvmg the change in its position from a reference point and that he would
casure the amount of work the moving object can do on some other object. The
mathematical statement KE = yms© is also an dugptablc answer ‘or describing how

it can be measured. : p S , ) ’I

4 .

Performance Check A: Give an operational definition of kinetic gnergy. s
2 L ¥

.Remediation: *(1).If the student cannot operationally define kinketic enaxg;v: suggest

that he review pages 105 through 107 on “Measuring Motion Energy.” -Check his

response to questions 9-16, 9-17, and 9- 20, (2) Also, check his résponse to question _

10-20-* A discussion on how the studcnt measured the. kmt,tlc energy of the cart ' .

may be necessary. (3) If the student has done Excursion I() you may wish to refer

him to this mathematical relationship for kinetic energy. ' .

1x




Describes a way to detect kfnetic energy. S

The student applies the definition thdt kinetic energy is the energy of motion of an,

object.

Student Action: Stdtmg that its presence can be det¢rmined by obsenfmg motion or
a change@ the position of the object.

-

. Performance Check A: A motor is connected- to % bdttery How can you tell if the

motor has kinetic energy"

Remediation: (1) Ask the student to operationally define kinetic energy. If the stu-

dent cannot do tliis, see the Remediation for 05-Core-4. (2) If the student cannot
relate the operational definition for kmetlc energy to the specific situation, a dlSCUS-
sion may be beneficial. -

Describes a way to measure kinetic energy.

The student applies the concept that the energy of a moving object can be}ea.sured .

by determintng how much work it can do.

- Student Action: Stating that he would measure the amount of work the object
_does. The mathematical statement KE = I/zms2 is also acceptable.

o

Performance Check A: What would you do to measure the amount-of kinetic energy

a moving cart has?

Remediation: Sce the Remediation for 05-Core-4, : ' .

Selects the conditions of maximum kinetic and potential energies of an elastic ob-
ject,

The student dpphes thc concept that the potential energy of an elastic object when :

bent--within the range of its elasticity has the greatest potential energy when bent to -
its limit and the greatest kinctic energy when released from that pomt and observed
at its posltlon of least tension. L . »
Student Action: Sclecting the letter of the position of greatest tension as the posi-
tion of greatest potential energy and after release the letter of the posmon of least
tension as thdt of the greatest kinetic energy

A.B and C: I.E, 2. A .

Performance Check A: Study the diagrgm below. Jean pulled the blade of her force
measurer all the way back to position E and released it.
I. ldentify by letter the pomtlon at which the pote,ntldl energy of the blade
was the greatest. : .
2. Identify by letter the position at which the klnCtl(, (motion) energy Qf the
blade was the greatest. .
“ ' j t.j




'Remedlatlon (n If the student mle(,d part l discuss Tdble 10-1, page ll7 with

‘hlm Comparc Trial 1 and Trial 2. In which case is the potential energy of the blade
the greatest? Wher was the force measurer pin when potential energy was greatest,
at position 2 or position 3? Therefore where will the potential énergy be the great-
est in the present case? (2) If the student missed part 2, discuss Figure 10-2, page
[16, with him. When was the motion energy of the Ldrt the greatest in this figure?
Why? When, therefore, will the kinetic energy be the greatest in the present case?
+(3) You mray want to ask the student to reevaluate his responses to Self-Evaluation
Checks 10-3 and 10-4. (4) Reassess, usmg an alternate check.

l

™ ™

Selects the net amount of two forces acting on an object and its direction,

The student gcncratcs a sohltlon to a problem which combines determmmg the
amount of net force acting and determining the direction of movement when two
unequal opposing forces age involved, which agrees with the concepts that when, two
opposing forces are acting on an object, any movement will be in the direction of the
larger force and jts dmount is dctermmcd by the dnffereme between the two

Student Action: Selecting the direction of the force and the amount of net force.
A: [.XtoY,2.2.IN '
B: 1.NtoM,2.2.5N,
C: I DtoE, 2. l4N
Performance Check A: An obju,t at X weighs 3.7 N. A second object at Z welghs
5.8 N. ’ :
1. Which of the foll()'wing states the direction of movement: XtoYorZto
Y‘) 4
2. Which of the following correctly states the amouqt of force dctmg to pro-
duce the motlon 9.5N,2.1 N,or 21 5N?-

(A1

1 4

v “ v - “”ll_l.. ‘ /
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X |3.7N 58N |z S

-'Remedlatlon (1) Ask the student whreh object in the dlagram weighs more.. ln

which direction will the system move? (2) What is the difference between the
weights of the two objects? (Have the student set up a pulley system with unequal
weights and do the activity if he wishes to.) (3) Reassess using an alternate check.

05.
Core

' T
Reécognizes changes in the speed of a water-clock cart from a water-rlrop record.

" The student classnﬁes changes of speed and constant speed from a wdted—drop record
showing the motion of a cart with the posltnon of the cart indicated at regular inter- _
vals as follows: (1) the cart is increasing in speed when the distance Eetween the
drops increases, (2) the cart is decreasing in speed when the distance between the
drops decreases, and (3) thg cart 1s mamtammg a constant speed when the drstdnce
between the drops is constant .-

Student Action: Li\sti'ng the appropriate intervals.
A: 1. Increasing from B to C; 2. Deeredsmg from A to B and D to E;
3. Constant from C to D
B: 1. lncreasmg from C to D; 2. Decreasmg from A to B 4’nd D to E;
3. Constant from B to C
C: 1. Increasing from A to B and C“to D; 2 Deereasmg trom D-to E;
3. Constant from B to C ' .

J
‘' )

-~

Pecformance Check A: Look at the record of the movement of a water-clocR cart.
This record was made by a moving cart whreh dropped a drop of water every two
seconds... . :

I. List the letters between whleh the cart’s speed is 1n<,reasmg

_2." List the letters betwgen which the cart’s speed is decreasing. K

3. uwe letters between whrch the cart’s speed is constant. , -

“

- : et ' A
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A B C ' D - E .~
X XX X xx X X X .x X X X XXkX

' 10 20 30 40 50 60 70 8 90 100 110
\ DISTANCE (incm)

Remediation: (1) Have the student review page 112, where he was introduced ta
the water'clock and its use. (2) Check his respbnscs to questions 10-4, 10-5, 10-6,
and 10-7 and review these answers thh him i necessary. (3) Reasgess, using an
alternate check ‘ _ - .

t . . . \

Names the forﬁ\th'at causes objects to roll down inclines naturally.

The studcnt classifies gravity (weight) as the forge which gives motion to objects '
that roll down inclines when nuther pushed nor pulled by a force other thdn gravxty

. -

Student Action: Rcspondmg that the force is gravity or weight. - : Ore
Performance Check A: Supposc you put a ball on an inclined planc and reledse 1t . '
without pushing it. What force causes the ball to roll down the incline? = ., ' .

. Remedlatlon Suggest that the student review page 1 10 for a discussion of gravity. ‘ »
What force caustsany object to roll (fall) in a downward dlrectlon"

Names the force which causes rolling objects to slow down.

. » The student Llawtms frutlon as thc force that causes a rolling object to slow down

-

dnd stop. ) '
Student Action: Responding that the force.is friction. _ Ore

Perfofmance Check A: What force causes a marble rolling across the floor to slow |
down and stop? . : ' : Y '

Remediation: (1) Have the student rcvicw page- 68 of Chapter 7 where friction’ is
discussed. (2) Friction acting on a non-self- -powcered object (speumally the cart) o
is discussed on page 110, :

\.
ki

- p - -
L4 L,

¥
* Names the force which reduces uscefu! output energy.

~ The student classifics tmtlJn as th‘, Iorce which reduces thc usetul output energy ot
an energy converter.

Studenit Action: Naming friction.as the force.  ~ o _ Core

¢
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Performance Check A: An electric motor is an energy converter in which electrical -
energy - is changed to useful output kinetic energy. ‘When the output mechanical
energy is measured, however, it is always less than the input electrical energy. What

force is responsibie for this decreasé" :

Remediation: (1) Does the student know the difference between output‘and input
energy? If not, have him review Chapter 6, page 59. (2) If the student doesn’t real-
ize that friction is the force which causes input work to be greater than output work,
have him review page 64, where this concept is introduced. Check his responses to
questions, 6-25, 6-26, and 6-27. (3) Also check his response to question 10-36 on

- page 123. A dlscussnon can be centered around this response, focusing on why the

potential. energy of the spring blade was greater than the krnetrc energy of the cart

Compares amounts of input work with amounts of output.ﬂ\york.

The student applies the concept that input work on.a system is always greater than
output work in such a way that he selects a possible amount of output work and his
reason for choosing it. S

Student Action: Selecting the lowest amount of outbut work and the letter of the

~ statement of the concept that input work on a system is always greater than output

work. v
r Al d,z C
B: 1.b,2.a
C: 1. c,Z‘d
Performance Check A:

1. Write the letter of the best choice to complete\the followmg sentence
When 84 newton-meters of input work is done by a hosse on a treadmill, the
treadmill might do - 0

‘a. 81.5 newton-meters of output work.

b. 84 newton-meters of output work.

c. 88.5 newton-meters of output work.
2. Wrjte the letter of the reason for your choice. *

a. Be_caﬁse the horse doesn’t waste any energy

b. Because the treadmill saves work, as a machine does

c. Because in a system input work is always greater than output work

s

“ Remediation: (1) Have the student review page .64 which 1ntroduces the pnnclple~ :
-~ that input work is greater _than. output work. (2) A difcussion of Figures 10-2 and -

10-3 and als¢ Table 10-1,:page 117, would be beneficial. Here the student can com-
par¢ input and output work directly and see their relationship. '

ey

—_— i
- increase in tempelhture a

Relates frictionjto temperature' change'.

The student appligs the concept. that energy used to overcome frictlon causes an




-

o
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Student Action: Selecting the term increase.

— , 5 :
Perfdfmance Check A: Choose the correﬁo’r‘o complete the following sentence. Core

“Hot-rod” Saxon always spins the wheels of his Corvette when he takes off from the
school parking lot. This causes the temperdture of the tires to (mcrease decrease,
stay the same). : . v :

Remediation: (1) Suggest that the stubdf review Activity 6-11, page 64. In this

activity, heat energy is first associated with friction. (2) This coneept is investigated
again on page 123. Discuss Figure 10-4 with the student. What happens to the tem-'

perature of a system in thch there is a lot of friction?

Lists several forms of energy. ' _ ' S

The student recalls five.or more of the following f(')r‘ms'ofenergy heag, light, elec-

“trical, potential, kingtic (motlon), mechanical, sound, chemical, atomlc (nuclear),
._and magnetic. S T

Student Action: Listing five or more of the following forms of energy: heat, light,
clectrical, potential, motlon(kmetle) mechanical, chemical, sound, atomic (nuclear),

magnectic.

»
»

Performance Check A: Energy occurs in many forms. List six of these forms.

Remediation; (1) Have the student review the activities in Chapter 11 in terms of
the energy change which occurred in each activity. (2) Also suggest that he check
his response to Self-Evaluation Check 11-1. (3) Check the fast column of Table 11-1
to see that he has the correct energy change listed for each activity. This could ini-
tiate a good discussion on diffgrent forms of energy in the Chapter 11 activities.

Selects relative amounts of potential and kinetic energy.

“The student applies the concept that an object which is lifted and dropped gains
- potential energy as it is lifted with kinetic energy, has maximum potential energy

and no kinetic energy at its maximum height, loses. potential energy and gains kinet-

ic energy as it falls, and hds no potential energy and md.xlmurg kmetle energy when

it strikes the floor : _ , , . . e

Student Action:’ eleetmg the number and- letter fo: ¢ach description th(,h mdl-

cate the correct energy change.. ,
A4dx2dy3bw4ez : : .
B: l.e,n;2. hyjo;3.f,m;4.g,p _ . e
C: 1.a,0;2.4,p;3. b,n; 4 cam -

o
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: Performance Check A: Think of the changes in energy that occur in the following
situation. A box
1. is lifted fromthg floor,
o : 2. reaches its maxxmum\helght of 2 i and sfops,
- Sy + 3. falls, and
i 4. is about to strjke the floor,
For each numbered steyy abave, select two things from the table below — the letter
(a, b, ¢, or d).of the: phrase which describes the potential energy of the box at ‘that
moinent and .the letter (w, X,.y, or z) of the phrase w}uch describes the kmetlc ener-
gy of the box at the same moment.

Potential Energy Kinetic Energy

~, a. gains potential energy w. gains Kinetic energy
" b. loses potential energy X. receives input of Kinetic energy|
. - ¢. lowest potential energy y. no kinetic energy
o greatest potential energy | 2. greatest kinetic energy
—

* Remediation: (1) Be sure that the student has a clear understanding of potential
and kinetic energy. If a review is necessary, refer him to page 106 and discuss
Activity 9-7 in terms of potential and kinetic energy change. Also, review questlons
19-19 through-19-22. (2) Figure 11- 1, page 128, provides another area of disCussion.
See if the student can tell you the potential and kinetic energy changes in the rising -
and falling sinker. (3) Ask the student. to review hls answers to Self-Evaluation
Checks 10-4, 10-5, and 10-6. o - v

' ' Describes a procedure for detecting and measuring light energy. :
The student generates a procedure for detecting and measuring light energy.

Student Action: ‘Stating in effect that light can be. detected by observing a reaction
which it causes in some object such as the paddle wheel of a radiometer or the

] 7 needle of -a light meter and with the notion, or an examplé of it, that the intensity

of the light can be measured by determining the amount of movement.

Performance Check A Describe how you can tell if light energy is present in some
way besides seeing-the light or an object which the light illuminates. Also state what
o you wquld need to do to measure the amount or intensity of the light.
A\ .
Remedoatlon (1) Ask the student how light did work in (‘hapter 11. 'What piece of
equipment showed light doing work? (2) Suggest that the student use the radio-». -
o meter again and see if he can detect light energy. Sugggst that he use different inten- - *
' ©sitigs of light. (3) How can he prove. that light can do work (by using a radiemeter)?
IR ~ How can he measure the amount ofjlght" (What happens to the paddle wheel when
' he changes the-amount of light?) (4). Ask, the student to c.heck hlsvresponse to Self-.
‘Evaluatlon Che(,k ll -3. . . _

-

.




Explains how light can be shown doing work.
The student applies the definiffon that work is evidenced by a changegf the'motion
or the position of something in order to detect light-as a form of energy'. )

Student Action: Naming a l;ght meter or radiometer and stating that the motxon
in the light detector caused by the light, like the motion of the paddles c#a radio-
meter or the movement. of the needle of a light meter indicates that work is done
by hght ~ '

Performance Check A: Stephanie agreed that llght could hght up things and m!rke

them visible. She said light couldn’t do work, though, and that therefore it isn’t '

energy. Prove that Stephanie is wtong. Name an instrument which shows that light
is a form of enefgy. Tell how the instrument shows that work is being done.

Remedlation: .See the related Remediation for 05-Core-17.

%

Selects the form of energy which moves the liquid in a palm glass.

The student classifies heat as the form of energy that causes liquid to move in a
- palm glass.

Regular Supplies: 1 palm glass

Student Action: Selecting “heat energy.”
A: o R
.B: d
C: ¢ : L
Performance Check A; Get a palm glass, and tilt it until all the liquid is in one of
_the bulbs. Hold the full bulb gently in your hand, as shown in the picture below.
Be sure the cross tube is below the bulbs and'the empty bulb is higher. Choose the
correct answer below. What causes the llquld to move toward the other bulb?
¥ a. Heat energy
b. Light energy
¢. Pressure

’

d, Gravity : B - )

CAUTION: HOLD GENTLY

-

Core
| 9

~2




. the palm glass. (2) q gck his responses to questions 11-18 through 11-20 and dis-

Remediation: (1) Refer thé student to'Activity.ll 1, page 132, in which he used

cuss this activity with him if necessary

-Gives example_s of electrical- eneJrgy’s' being changed into kinetic energy.

The student applies the concept ‘that electrical energy can be changed into kinetic
energy by giving examples tq illustrate it. ot o

t . ! . . [
Student Actlon tating two “examples in which electncnty is used to operate an
electrmal device in whlch an ob{'ect or pdrt of it gde kinetic energy

- Performance Qhepk A ,Giye two examples whicil show that electrlcal energy ‘can be

changed into kinetic energy.

.

‘Remediation: (1) By discussion, be certain-that the student understands what elec-

aic'al energy and kinetic:(motion) energy are. (2) If the student has no difficulty
jith (1), he is probably having trouble. thinking of examples. Use the example of an
electric motor to show th.lS type of energy conversion. See if he can identify other.
examples of motion, reSulting from an object being supplied with electrrcrty

Labels the energy conversions of potential energy to kinetic energy and kinetic
energy to .potentiaL enqu.-.-h N

The student eldSSifles a situation as 1nvolv1ng an energy conversion from potentidl ,
to kinetic if an object gains motion because of a change in its position or from
, kinetic to potential if energy of motion is lost to change the position of an object so
that it can releasé energy or as involving neither if there is no change.

“

. v - ‘_ . t ’ . - ' -
' Student Action: Responding with the letter representing the first stage of the ener-

gy conversion, using P forpotential, K for kinetic, and N for neither. T
A: 1.P-K, 2 K-P,3.PK,4 K-P,5. K-P76: N
B: 1.K-P,2.PK, 3. K-P.4. PK,5. K-R,6.N
C: 1.K-P,2.PK, 3. K-P,4.P-K,5. K-P,6. N

Performance Check A: Read the following'stor'y. While working on Chapter 10,

Johnnie put nails ihto holes 1 and 3 of the force measurer and pushed the cart back

until the blade touched the nail in hole 3. {You may look at a force measurer if you

“wish.) Then he observed the following things.

. The blade went forward (from hole 3 to hole 1) pushing the cart.
2 The cart lifted the sinkers. - * .
His partner stopped the cart, but it slipped
3. The sinkers fell,
4. The cart slammed into the blade arid pushed it back from hole 1.
‘S The cart went forward, raising the sinkers. :

: . The sinkers lay flat .on the floor. : )
Beside the number of each step, write P-K if potential energy is being ehanged to
kinetic energy and K-P if kinetie/energy is being changed to potentldl energy Write
N if there is no ehdnge in the iorm of energy:

boan o
. )
1] ~ ‘&“I
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Remediation: (1) If the student doesn’t have a clear understanding of potential and

kinetic energy, see the Remediation for 05-Core-19.. (2) Dlscuss with him the activ-

ity described in Chapter 10. Have him turn to page 118 and discuss Activities’ lO-fl

1Q-12,"and 10-13. The plctorlal representatron of the activity setup, found on page
119, is benef‘udl for the student. Discuss energy thanges from potentldl energy to

kinetic egergy and from kinetic energy to potential energy in these activitie$ and, if
~ difficulties arise, refer back to the definitions of potential energy and kinetic energy.

(3_) Ask the stude_nt to reevaluate his response to Self-Evaluation Chedke10-6.

Y

{3

Recognizes the characteristics of energy. -
f .

»
’

“The etudent classltles the statements

o

- “E?rgy can exist in m% than one form,”
, f“Energy can be.transferred from: one system to dnothek” and-“Energy can e con-

) ver.ted from one form to another as chdmterlstlcs of enl gy .

l

. %

. Student Actlon Selectmg chdracterlstus of” energy

A: a, d, ande
B: b, ¢, and d_
C: a,c, and e

Performance Check A: Write thg: letters of all the stdtements that 1dent1!y charag

teristics of energy. Energy can

a. be converted from one form to anothqr
. be measured by speed times dlstum,e

be destroyed.

.o

»

Remediation: (1) Where the student mlssed correct fedtures of energy, suggest that

he review the 1nd1cated stlVltles

~d. exist in more than one form. -
e. be transferred from one system to another,

) -

/LCorreFt Feature '

Suggested References for Review

Can be converted from one form
to another

Palm glass, radiometer, or nichrome
wire activities in Chapter | 1, pages
131 and 132

Can exist in more than one form

Aot,mty 11-12 on page 133

Can be trdnsferred from one system
to another"

Use the example of the bdttery~charger
system arid the battery-bulb system,

pages 129 and 130, to show energy be- .

ing transferred between systems.

" (2) Where the student chose incorrect features, review them with, him to be sure he

recognizes why ‘they are incorrect.

K n
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05 ' Names 1nput and output- forms of energy N ] S Co
“The student elasslfles electrical’ energy Js the form of input energy'and three ofthe' o

- four .energy forms — light, heat, sound, and kipetic energy. — as the output forms

< Ore mddmgram ‘ ) e !
‘\

_ . Student Actlon Respondmg that (D) eleemcal energy is the lorm of input energy
: !3 . = and_(2) with three out of four of the followi‘ng forms of output energy: heat,-light,

sound, and kmetle (meehameal or motion)wenergy.
i

. Performence Check-A: bxamme the diagram below v B
- : State the form or forms of input energy “siBwn in'the dlagrdm )
. . ‘ 2. State the form or forms of output energy shown.in the dnzgra_m :
4 . . ' X LN
2
. B . ~ Lamp K

. ' . L

, ) Remediation: (1) If the student does not know the form of input energy, dsk him

o N what a,omp()neht'supplles the energy for everything else. What form of| Lmrgy does

' it supply? (2)1f the student was unable to name the output forms of energy check .

. : - Table 19°1, page 135, in which he listed several energy changes. Also check ques-

- : tions 11-35. 11-206, and 11- 27. Have hinr review the key ‘activities in Chapter 11 to

find the formg of out\)ut energy which he missed. (3) Check the student’s responsc
to Self-Evaluation C h ck 10 2a: (4) Reasscss,“using an alternate LhLLk

v

3 (;ivcs'examples‘ f encrgy converters.
// ) The student classifies devices mVolvmg différent mput and ocutput forms of energy
: by giving 6X amplu(» of cnergy converters .rnd the mpul d(L' output forms Ior each.

*

' .*_ . . U
Q .. . . - " o fy

M .
" . 1] .
JAFuiiText provid Ic . '

A . . -




.. Student Action: Nam ipg three devices whrch perform energy conversrons and the

input and output forms for each. |

Performance CheckA ln yéur home there are many thmgs w@ch convert one
form of energy into another. (. - ’

‘- I. List three such energy converters found in your homes

:2. State the form of the input and.the outpyit energy for each. For exam-'. .

ple, light bulb: “’input_'energy — electrical; oitput energy — heat and light.

Remaediation: (1) If the student doesn t know what an energy converter is, dlscuss A2

the term with him. (2) If he is unable to list the input and output forms of energy,
se¢ 05-Core-23. (3) Reassess.by having him give you .examples of energy converters
. and the input’and output forms of energy for each or by identifying the energy con-

" 'vertets in Diagrams A, B, and C of Self-Evaluation Check 11-5.

Core
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v
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Calculates the speed of a'water-clock cart.
The student applies the rules for measuring the average linear spee'd of a water-clock
* cart by whichi the time interval between any two adjacent drops is calculated by
dividing the time for N drops by the number of time intervals (N - l) and the dis-
tange the cart moves between two. adjacént’ drops is divided by the time interval so
obtamed .

[ 4

y ' %
" . Student Action: Calculating and’ reportmg the speed of the water clock cart.
' A: 6 cm/sec
- B 8cmfsec ‘.

C: 10 cm/sec .

Performance Check A: A water. clock drips 37 drops in 18 seconds, The water-
*_ 8lock cart leaves a trail of water drops 3 cm apart What is the speed. of thg cart in -°
céntimeters per secondl - Lo S .
Remediation‘: (1) Have the student review Excursion 20, pages 392 through-394.
Check Table 20-1especially the “Speed of Cart’ column. The formula for calculat-
ing speed is sl}own on page 394. .

. .

Uses circumference and time of motion to calculate speed.

~The student apphes thé rules for determining the speed in centlmeiers per second of

an Object around a disk in which he measures the circumference of the spinigig. disk
in metdrs to find the d¥tance traveled and divides that dlstancc by the time in sec-
onds. _ . , ¢
. . ‘Y ‘ & . ) 7
Regular Supplies: | spinigig disk ' .
' 50 ¢m string ; :
I meterstick

‘.o
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| ‘Student Action: Calcul'atﬁng and reporting the epeed within the range of a 10% er-
_TOT. . ' ' e el
A: 3.1 cm/sec (£0.3 c/sec) S _ Lo
B: 7.3 cm/sec (0.7 cm/sec) : - , *
C: '6'.1_} cm/see (£0.6 cm/sec) Y S
Performance Check A: Pepito, an ISCS student, noticed. an ant walking arOund the
circumferénce of a spinigig disk which hung in the rack. “The tlmer was going, so he
‘timed the ant. It took 14 seconds for each trip around ‘How far did the ant wa%k in

one trip? | At;what speed was it moving? You may get a splmglg, 50 ¢m ofstrmg‘,_._ ‘
.and a meferstick to make whatever measureinents you need. ' Show your measure-"

. ménts and your ealeuldtlons Report your answer in centimeters per second.

Remediation: ) Suggest that the student review Excursfon 21 in which he meas-

ured- the ‘speed of the cart in a circular path, noting page 402 especijally. (2) Check

his response to questions 21-11, 21-12, and 21-13 on page 402. Figure 21-3 can be
used for discussion of how to measure circulat motion if a problem still’ ¢xists.

(3) For all.three forms of the performance checks, therdistance around the disk is *

73.14 X 14 ¢m, or 44 cm. Most students will g get the 44 cm by difect measurement

.. Check the 3tudent§mea§urement Qr edleu}atlon v

!

¢

Selectsthe variables Whl h.determine momentum. - . .
The'student elawtles the speed -and the mass ol an objeet as"the varldbles ‘whleh
determine momentum. - ! oo _-*:» '

Student Action: Sclecting the mass and the speed of the objec\t‘ as -the vambles .

which determme momeirtum.

A e e : Lo e
' : B: b, d . E Lo
% o Gade e T ' ‘ '
.o Performance Cﬂck A: The followm;_.. tlung,s are known about a roeket
) . It has a' mass of 1,800 mass unids. ) . _
. . b It has a thrust of 750, 000 tbs.~ R
. e. It has a spéed ok17,500 miles per hour, , .
~d., It has an acceleration of#0 to 7,000 mph in 4.5 sec.
" Write the letter of each variable needed to calculate the r,oeket s momentum 4
. Remediation: (1) Suggest that the student reylew Excursion 22. (2) Cheek 'ques-
. tions 22-14 and 22-15, page 410. (3) Ddes the student know what momentum is?
Ask him’ to operatlonully define momentum. Refer him to page 410, and discuss
' momentum and the variables involved. =~ .~ o o o .
RS | ¢ . v : : .
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